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General View ot the Ruins of Philae, Showing the Island Completely Submerged, the Temples only being Visible. 




Submergence of the Island ot Philae by the Dam at Aswan. 

THE RESTORATION OF THE FOUNDATIONS OF THE PHILAE TEMPLES.— [See page 194.] 
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TRYING TO PUT A QUART INTO A PINT CUP. 

The contention between the House and the Senate on 
the question of the size of the new battleships has been 
compromised in a manner which reflects great credit 
on the generosity ot Congress and proves that it is 
fully alive to the necessity for a large increase in our 
naval power. The House wished to provide for three 
battleships of 16,000 tons displacement; the Senate was 
in favor of four battleships of 12,000 tons displacement. 
The compromise arrived at provides for three 16,000- 
ton ships and two 13,000-ton ships. The larger vessels 
will be of the same class as the "Connecticut" and 
"Louisiana," and the 13,000-ton ships will class very 
well with the "Maine" type, thus giving the navy 
two fleets of five vessels of each type. 

In the recent controversy we see the recrudescence of 
an old fallacy, which has always caused, and always will, 
more or less trouble in the matter of battleship design ; 
and of battleship design in general it may be truly said 
that there are no problems in the whole field of techni- 
cal knowledge in which the layman can more quickly 
fall into error, than in those affecting the relative 
efficiency of warships. The trouble with the advocate 
of the small ship is that he seems to have an idea 
that it is possible to put a quart of liquid in a pint 
cup — that a given total tonnage may be divided into 
a number of numerous small units, each of which would 
represent individually as much fighting efficiency as 
would be secured if that same total tonnage were 
divided into a fewer number ot units of much greater 
displacement. 

Now, as a matter of fact, nothing could be farther 
from the truth. It is as well understood in the navy, as 
it is in the merchant marine, that the larger the ship 
the greater the efficiency per ton of ship. Why is it that 
merchant vessels are climbing up in size so rapidly 
that to-day they have reached the enormous displace- 
ment of 37,000 tons, as represented by the "Cedric" 
and "Celtic"? It is for the very good reason that each 
ton in the big vessel has a greater earning capacity 
than each ton in a smaller vessel; and the situation 
is strictly the same in the case of ships of war. Each 
ton of the 16,000 tons of the "Connecticut" represents 
vastly more fighting power than each ton of a 12,000- 
ton "Alabama;" and just here, by way of parenthesis, 
we may add that the theory of building many small 
ships with a view to covering our coast line is false, for 
the reason that in future wars battleships will never be 
scattered in isolated positions for the purpose of doing 
police duty. They will be gathered into fleets, and the 
fortunes of war will depend entirely upon the fortunes 
of these fleets. This is clearly shown in the series of 
war games which we are publishing week by week in 
the Scientific American Supplement. 

All the navies of the world are steadily increasing the 
size of their battleships at each appropriation. Great 
Britain, indeed, whose very existence depends upon 
keeping her navy in a state of the highest efficiency, is 
this year providing for the construction of three great 
vessels of 18,000 tons displacement, or 2,000 tons more 
than that of the large vessels we have just authorized. 
This in itself is a most potent argument, when we con- 
sider the vast interests at stake, against a return on 
our part to small battleships of the second-class size. 
Having said this much, perhaps the best way to con- 
sider the subject is to present the arguments in favor 
of the big ship categorically and as briefly as possible. 

1. In the large ship there is a gain in effective bat- 
tery power. The weight of one round from the 12,000- 
ton "Alabama" is 5,312 pounds, and from the 16.000- 
ton "Connecticut" 7,856 pounds. Hence, for an increase 
of one-third in size, there is a gain of about one-half 
in effective battery power, or $30,000,000 will give us 
four "Connecticuts" of a battery power of 6, or five 
"Alabamas" of a relative battery power of 5. 

2. The armor protection of the "Maine" is 2,770 tons, 
of the "Connecticut," 4,000 tons; an increase of protec- 
tion of 44 per cent, for an increase in size of 33 per 
cent. This great gain in power of attack and defense ic, 



line to the fact that the big ship requires a smaller pro- 
portion of her weight to be given to hull and machinery 
than does the smaller one tor the same power and 
speed; for, whereas in a 12,000-ton ship 4 tons of any 
10 tons of weight must be devoted to the structure, 
leaving 6 tons for speed, battery, and armor, in 16,000- 
ton ships similar to the 12,000-ton, only 3% instead of 
4 tons out of every 10 must be devoted to the structure, 
so that the weight available for the fighting elements 
of the vessel is not actually, but relatively, greater 
for the big ship. 

3. In a comparison of the 10,288-ton "Oregon" and 
the 16,000-ton "Connecticut," we find that the contract 
speed has risen from 15 knots to 18 knots, and in 
Heavy weather the difference will be yet greater, since 
the big vessel will maintain her speed, and cast loose 
her guns for action, in weather that would cause the 
"Oregon," with her low freeboard, to heave to. 

4. Then, again, contrary to popular belief, the big 
"Connecticut" will be a much more handy ship than 
the "Indiana." Improved steering gear, and improve- 
ments in modeling, will render the "Connecticut" a 
more mobile vessel, with probably a smaller turning 
circle, than the "Indiana" — she would require no more, 
if as much, room in which to maneuver than the 
smaller vessels. 

5. The "Connecticut" carries 2,200 tons of coal; the 
"Oregon" 1,600, and the radius of action of the larger 
ship is somewhat greater. To load up the small "In- 
diana" from her normal coal supply of 400 tons to her 
maximum supply will increase her draft by 28 inches, 
whereas the big "Connecticut" in taking on the extra 
1,300 tons above her normal supply of 900 tons of coal 
will only be sent down 20 inches deeper; but most 
serious of all, at full-load displacement, the "Indiana" 
will sink her waterline belt armor entirely under 
water, while the belt of the "Connecticut" would remain 
where it always should be, partly above and partly 
below the waterline. 

6. As regards fighting powers, the "Connecticut" car- 
ries 70 per cent more weight of guns and 90 per cent 
more weight of ammunition than the "Oregon;" and 
when we take account of the energy and rapidity of 
fire of the guns, we find that if all the guns on the 
battleships were engaged at full capacity for a period 
of five minutes, the total energy of the "Connecticut" 
would be 3V-; times the greater. 

7. In a comparison of defensive qualities, we find that 
the "Connecticut" carries 4,000 tons of armor against 
2.900 tons carried on the "Oregon;" moreover, this 
greater weight of armor covers a relatively larger area. 
The belt extends, in the big ships, entirely from 
stem to stern, whereas in the "Oregon" it only extends 
over the middle two-thirds of the ship, while there is 
a total armored area on the sides of the "Connecticut" 
of 7,827 square feet as against 2,229 square feet in the 
"Oregon." Again, owing to the great size of the "Con- 
necticut," the secondary battery of twenty guns can be 
widely scattered and protected by armor; whereas the 
effect of the smaller size of the "Oregon" on her sec- 
ondary battery of twenty 6-pounders is that they are 
packed cheek-by-jowl and without protection, within 
the limited area of the superstructure amidships. A 
single high explosive shell properly placed would prob- 
ably wipe out the whole lot! 

8. On the vital question of habitability and comfort 
for the officers and crew, everything favors the big 
ship. The men can be housed well above the water 
line in larger quarters, and the effect of this on the 
morale of the ship's company is beyond estimate. 

9. Lastly (and to our thinking, in the test of savage 
war, it may well prove to be more important than any- 
thing else) is the fact that the big vessel is much more 
difficult to sink than the small one. Should tne 10,000- 
ton "Oregon" and the 16,000-ton "Connecticut" be tor- 
pedoed in the same spot, at the same time, with the 
same type and size of torpedo, it would take, broadly 
speaking, only six-tenths as long for the "Oregon" to 
sink as it would for the "Connecticut." A wound, mor- 
tal to the "Oregon," might not be so to the "Con- 
necticut," for it is likely that the extra sub- 
division obtained in the large vessel would serve 
to keep the "Connecticut" afloat, though the other 
went down. So also the relative destruction of a 12- 
inch high explosive shell would be less on the bigger 
vessel, for the reason that a larger proportion of the 
bulk of the ship would be outside the immediate danger 
zone. Indeed, the same inverse ratio of 10 to 16 would 
apply. Then, furthermore, the gun crews being more 
widely separated, there would be less disablement by 
the bursting of a single shell. And would not the 
"Connecticut" have the prestige and moral effect which 
always goes with great size, if that size is known to be 
backed up with high efficiency? The "Connecticut" 
could pass alone without fear of attack over stretches 
of hostile water, through which an "Oregon" would not 
dare to venture. 

The test is between size and numbers. We have 
proved that size is best; and since our country is now 
the wealthiest in the world, and the most generous in 
its expenditures, why should we not solve the problem 



at once and reconcile opposing theories, by adopting 
both, and building at once the biggest ships and, with 
the exception of Great Britain, the greatest number of 
them in the world? 



ENACTMENT OF THE AMENDMENT OF UNITED 
STATES PATENT STATUTES. 

The patent bill H. R. 17,085 was passed by the United 
States Senate before the expiration of the session of 
the Fifty-seventh Congress, and, as the bill has also 
received the President's approval, the amendments 
referred to in our last issue are now incorporated in 
the United States patent law. 

The patent bill was prepared by the Commissioner 
of Patents at the request of the State Department, and 
it was introduced in the two houses of Congress early 
in the second session of the Fifty-seventh Congress; 
but, because of the failure of the patent committee to 
see the importance of the amendment, the bill was not 
reported until a short time ago. The amendment of 
our patent law in accordance with the provisions of 
the International Convention has cleared the field 
for American inventors in the foreign countries which 
are signatories to the Internationa] Convention, for 
they may now claim all the privileges of the Conven- 
tion, without the fear that the courts may hold that 
they are not entitled to them, because of the failure 
of the United States to reciprocate. The United States 
is now extending to foreigners all the rights to which 
they are entitled under the treaty. The benefits of 
the amendments to the patent laws here and abroad, 
which have been made in accordance with the amended 
rules of the International Convention, will be claimed 
by many inventors who, under the old treaty and 
laws, were unable to file their foreign patent applica- 
tions within the short time prescribed by the old regu- 
lations. 



OUR AGRICULTURAL COLLEGES. 

As the result of National and State co-operation, 
which enables the ordinary farmer to profit from the 
experiments of widely separated individuals interested 
in scientific farming, the United States stands foremost 
in the matter of agricultural development. Our 
Department of Agriculture renders the greatest serv- 
ice imaginable to the country; but its facilities are 
greatly improved by the co-operation of the different 
State agricultural institutions, while the farmers of 
each section can rely upon their special State colleges 
to supplement the general work of the National insti- 
tution. These State agricultural colleges are quietly 
doing a great good in the cause of scientific agricul- 
ture and horticulture. 

The Massachusetts Agricultural College is one of 
the foremost representatives of the typical institution 
devoted to practical agricultural education, and its 
work and studies are devoted chiefly to the training of 
students in modern scientific farming. The work is 
conducted both in the classroom and on an experi- 
mental farm. The institution is located on a farm of 
400 acres at Amherst, Mass., and its buildings and land 
are valued at $315,000. Its annual income from the 
State and United States amounts to $45,000, and it is 
provided with a permanent endowment fund of over 
$350,000. There are buildings for nearly every imagin- 
able specialty pertaining to agriculture — a chemical 
laboratory, botanical laboratory, plant house, creamery 
and dairy laboratory, veterinary buildings, barns, mu- 
seum, library, and entomological laboratory and in- 
sectary. 

Instruction is given by a corps of eighteen professors 
and assistants in chemistry, botany, agriculture, horti- 
culture, zoology, veterinary science, mathematics, civil 
engineering, and similar studies. Practical work on 
the farm is a part of the course, and the students cul- 
tivate the whole farm and experimental orchard and 
nursery. There are 100 acres devoted to orchards, 
vineyards, and the cultivation of small fruits. One 
hundred and fifty acres are under cultivation with 
field crops, and nearly as many more acre^ are devoted 
to grass and hay for the 100 head of cattle which are 
kept on the farm. Considerably over a thousand men 
have passed through the Massachusetts Agricultural 
College. It is interesting to note the locations and 
occupations of these men. A recent census of them 
showed that nearly 400 are to-day engaged in agricul- 
tural pursuits, more than a score are instructors in 
other similar institutions, many are dead, and others 
have drifted into a variety of callings. The effect of 
the college on the agriculture of the country must 
prove of immeasurable value if a similar proportion 
of its graduates adopt farming for their life's work, 
performing their labors in a scientific manner such as 
they were taught to do at the institution. 

The State agricultural and mechanical colleges which 
have sprung up in most of the leading agricultural 
States of the East and West, and many parts of the 
ScuUi, in recent years, have in view the training of 
young men for scientific and practical agriculture, 
nnd also for mechanical and manufacturing arts and 
sciences. They are endowed by the State in which. 



© 1903 SCIENTIFIC AMERICAN, INC. 



March 14, 1903. 

they are located, and also by private individuals. They 
are for the most part under the control of the Stale 
board of agriculture, the Governor, and other State 
officers; but the president of the institution and the 
faculty practically have all the liberty they demand in 
carrying out the work according to well-defined 
policies. Some of these State agricultural colleges are 
remarkably well equipped and endowed for the work 
they have in hand. Thus the Iowa State College has 
fifteen buildings, which have been erected by the 
State at a total cost of half a million dollars. There 
are nearly a thousand acres of land attached to the 
institution. A corps of 55 professors and nearly 600 
students is engaged in study and work. All kinds of 
ciops raised in the State of Iowa are planted and culti- 
vated on the farm, and cattle, horses, and poultry are 
kept by the students. Experiments are constantly 
being carried on by the professors and students in 
agriculture, horticulture, chemistry, and general farm- 
ing; and the results of these experiments are pub- 
lished in bulletins and papers for the benefit of the 
world. 

The Pennsylvania State College, or "The Agricultural 
College of Pennsylvania," is even broader in its educa- 
tional aims than the Iowa State College of Agriculture. 
Almost all studies from agriculture, chemistry, physics, 
engineering, mining, and mathematics up to philoso- 
phy, general literature, and languages are taught 
there. In recent years this college has steadily broad- 
ened toward a high-grade technical, scientific, and 
classical institution. Nevertheless, 1 agriculture, in all 
its wide fields of application, is one of the chief 
studies emphasized at the college. A correspondence 
course has in late years been organized for the pur- 
pose of instructing students on farms who cannot 
attend the college, but who wish to avail themselves of 
the researches and facts obtained at it. Forestry is 
one of the most useful branches of work carried on at, 
this college; and it not only trains young men to 
appreciate the value of cultivating orchards and 
woods, but also turns out practical foresters, capable 
of taking charge of large forests and converting them 
into profitable possessions, without destroying and 
denuding them of trees. 

The Michigan State Agricultural College is another 
similar institution which, for more than forty years, 
has endeavored to help the farmers in their struggle 
to wrest from the soil a fair compensation for their 
labors. The original idea of this college was to per- 
fect in their studies all graduates of the common school 
who wished to possess a complete practical and theo- 
retic knowledge of the arts and sciences which bore 
directly upon agricultural and kindred pursuits. 
Economic zoology, meteorology, physics, veterinary 
science, entomology, bacteriology, chemistry, geology, 
and agriculture and horticulture are a few of the 
studies pursued. Post-graduates can pursue advanced 
studies in the sciences, and in the library of 20,000 
volumes they can find nearly all the literature of value 
pertaining to their particular studies. There are some 
676 acres of land attached to the college, 230 acres of 
which are devoted to field crops, 45 to woodland, 114 
to orchards and garden, 47 to experimental fields, and 
240 to forest. There is a fine arboretum, a fine bo-tanic 
garden, a grass garden, and a weed garden, where a 
hundred or more noxious weeds are grown to show . 
their destructive possibilities to the students. There 
are some 450 students at the college, and more than 
half of them take the full agricultural course. 

The South has a good institution of this class in the 
Mississippi Agricultural and Mechanical College, with 
a faculty of some two dozen members, and a student 
membership of nearly 400. The college is under the 
management of a board of trustees, with the Governor 
of the State an ex-offlcio member. The students who 
attend this college are paid eight cents per hour for 
their work in the fields or orchards, which enables 
them to pay for a part of their living while studying. 

The Kansas State College, with its 300 acres of 
land, buildings valued at $350,000, and a faculty of 15 
professors and assistants, has become an important 
factor in the middle West in developing the agricul- 
tural possibilities. Agriculture, engineering, and gen- 
eral and household economics are taught to the stu- 
dents. There is a dairy, blacksmith shop, foundry, 
machine shop, printing office, and woodwork and paint- 
ing shop connected with the college, where practical 
work can be followed by the students. 

With agriculture as our leading industry, many of 
the large universities have in recent years established 
an agricultural course and experimental farms as a 
part of the regular college course. When this subject 
is mentioned, one turns instinctively toward Cornell 
University, with its admirable agricultural and for- . 
estry departments; toward the Ohio State University, 
with its buildings and equipments aggregating nearly 
$3,000,000 and with an income of $350,000; or toward 
the University of Wisconsin or of California. These 
typical universities, which have given agriculture and 
horticulture a prominent place in their curriculum?, 
have sent forth annually hundreds of students to teach 
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practical farming to new communities, which may still 
labo.' under the disadvantage of old methods and ideas 
of agricultural production. The Ohio State University 
at Columbus, Ohio, has over a thousand students, and 
a corps of 78 professors and assistants; but it aims 
to give a scientific and classical education to both 
young men and women. It is divided into six colleges, 
with one devoted to agriculture and domestic science, 
and another to veterinary science. Students pursuing 
other studies can take courses in these departments, 
and there are also opportunities for graduate studies 
in the science of agriculture. There is a well-stocked 
farm of 200 acres connected with the university, a fine 
dairy department, a large laboratory for student work 
in soils and crops, and a fine veterinary laboratory and 
operating building. 

In the University of Wisconsin, with its membership 
rapidly approaching 2,000, and a corps of over 130 pro- 
fessors and assistants, there is & college of agriculture, 
which gives excellent courses i» dairying, veterinary 
science, experimental farm work, entomology, scientific 
plant investigation, and general horticulture and agri- 
culture. There are cheese factories, creameries, and 
dairies on the farm, with large green-houses- for 
raising plants, extensive barns for cattle, and bac- 
teriological laboratories. The college co-operates with 
the sixty-odd State institutes of the farmers, both in 
supplying literature and lecturers; and thus becomes 
a real and essential part of the State's chief industry. 

Like the two former, the agricultural college of 
Cornell University, in New York, has become one of 
the greatest factors in stimulating and broadening the 
farming interests of the State and, indirectly, of the 
whole country, while it has contributed largely to the 
establishment of agriculture on a firmer and higher 
scientific basis than ever before in its history. 



I8 7 



ACTION OF GELATINE UPON GLASS. 

In a paper read before the Acadfimie des Sciences M. 
Cailletet describes the action of gelatine upon glass 
and other surfaces. When a glass object is covered 
with a thick layer of strong glue, the latter adheres 
strongly when wet, but upon drying it may be de- 
tached and carries with it glass scales of different 
thicknesses which have been lifted from the surface. 
The glass which is thus treated presents a surface 
whose designs resemble tho'se of frost on a window 
pane, and have a decorative effect. 

M. Cailletet made experiments with gelatine upon 
different substances, and found that tempered glass 
was easily attacked, as well as Iceland spar, polished 
marble, fluorspar and other bodies. A sample of quartz 
cut parallel to the axis of the crystal was covered with 
two layers of fish-glue; after drying it was found that 
the surface was attacked and showed a series of striae 
which were parallel, rectilinear and ran close together, 
while in the case of glass the striae were curved. When 
certain salts were dissolved in the gelatine, namely, 
those which were easily crystallized and had no action, 
there was produced on the glass a series of engraved 
designs which had a crystalline appearance. Thus a solu- 
tion of strong glue containing 6 per cent of alum gave 
very fine designs somewhat resembling moss in appear- 
ance; other salts such as hyposulphite of soda, nitrate 
and chlorate of potash, will produce analogous forms. 

M. Cailletet told of the strong mechanical action 
exerted by a layer of gelatine when drying. If a sheet 
of cardboard, lead or even wire-gauze is covered with 
a gelatine solution the surfaces are seen to curve into 
the form of a cylinder as the gelatine contracts. Upon 
thin glass the effect is striking; when a layer of strong 
glue is spread upon a cylindrical vessel of thin glass 
the effort which it exerts when drying is sufficient to 
break the vessel with explosion. When a plate of thick 
glass covered with gelatine is examined by polarized 
light a powerful mechanical strain is observed in the 
glass, and the value of this effect could no doubt be 
measured. 



NEW ELECTROMAGNET FOB MAGNETO-OPTIC WORK. 

Prof. A. Gray delivered an interesting paper before 
the Glasgow Section of the Institution of Electrical 
Engineers on March 11, on magneto-optics. He 
explained at the outset that the old Ruhmkorff electro- 
magnet, though better than the permanent magnet, 
was incapable of giving a very intense field, a circum- 
stance which was chiefly due to general ignorance of 
the theory of the magnetic circuit. Given this, how- 
ever, the improved knowledge enabled more powerful 
magnets to be constructed, and several of these were 
described and illustrated on the screen. Among them 
was one constructed at the author's instigation for 
work on the properties of substances in magnetic fields 
at his laboratory in the University College of North 
Wales, Bangor. A magnet described by Mr. S. L. 
James in Nature (June 13, 1901) was also detailed and 
illustrated. On going to Glasgow, Prof. Gray decided 
to have a much larger magnet built for a series of 
researches on magneto-optic effects, somewhat similar 
in form to his Bangor magnet and that of Mr. James. 
A different arrangement for carrying the pole-pieces 



apart was adopted, and the cores of the upper coils 
were made sufficiently long to allow them to be slipped 
to the right and left through a distance great enough 
to give the length of gap required, and at the same 
time to accommodate the coils. The magnet was con- 
structed by Messrs. Mavor and Coulson, and it was 
found that with a current of 25 amperes a field of 
upward of 50,000 C. G. S. units was produced and con- 
firmed by determinations of different observers. The- 
field was determined by putting a ring of wire round 
it between the faces of the poles, and then suddenly 
withdrawing it; the deflections produced on a stand- 
ardized ballistic galvanometer having been observed, 
it between the faces of the poles, and then suddenly 
was found to be of ample power for the magneto- 
optic experiments. Since in the earlier experiments on 
the magnet it had been found impossible to obtain 
with pole-pieces with narrow tips so high a field 
intensity as at first, this raised the interesting ques- 
tion as to whether the poles had lost considerably 
their capacity for conducting lines of force; but the 
point was shortly to be put to the test. The author 
understood that dynamo builders believed that as a 
machine aged a greater speed was required to give 
the same E. M. F., and this was possibly due to de- 
terioration of the iron, though he considered that the 
impaired insulation of the magnet coils was account- 
able for it. If any deterioration in the iron of a 
dynamo occurred it was more likely to occur, and that 
quickly, at the pole tips, and in view of the reluctance 
of that part of the circuit, a great deal depended for 
the success of such a magnet on the obtaining of the 
best possible iron for the conical pole-pieces. 



SCIENCE NOTES. 

The original map made by George Washington in 
1775 of the lands on the Great Kanawha River, West 
Virginia, granted to him by the British government 
in 1763 for his services in the Braddock expedition, 
is now in the possession of the Library of Congress, 
says The National Geographic Magazine. The map 
is about two by five feet, and is entirely in the hand- 
writing of Washington. The margin is filled with 
notes, also in Washington's handwriting, describing 
the boundary marks set by Washington and different 
features of the tract. 

The coca plant, Erythroxylon coca, among others 
of medicinal value, is being experimentally cultivated 
in the Victoria botanical garden of the Cameroons. 
A firm of alkaloid makers in Germany, to whom some 
of the leaves were sent, found them to contain only 
0.28 per cent of total alkaloid. This low yield may 
be attributable either to improper drying of the leaves 
or deterioration during the long voyage. It is sug- 
gested that it would be advisable to extract the crude 
alkaloid for export, unless the leaves can be carefully 
packed in air-tight boxes without unduly increasing 
their cost. 

The British- weather service is systematically col- 
lecting reports from the North Atlantic and Mediter- 
ranean of the temperatures observed by shipping 
masters. The data thus collected are to be worked 
up into charts showing the temperatures over marine 
areas between latitudes 30 deg. and 60 deg. What 
the practical results of this enterprise will be cannot 
be foretold. Much light will be thrown upon the 
Gulf Stream, for it will be possible to ascertain exactly 
where it extends. Naturally most of the information 
thus collected will relate to the Atlantic Ocean, for 
the North Pacific is not traversed so often by shipping. 

In the decennial publication of the University of 
Chicago may be found a suggestion by Professor 
Michelson of a new method of determining the ve- 
locity of light. The Professor reviews previous re- 
sults, contrasts astronomical, electrical and optical 
methods and processes. Instead of the revolving toothed 
wheel of Fizeau, he suggests the use of a stationary 
grating, and by a double reflection of light from sta- 
tionary and revolving mirrors, proposes to meas- 
ure the eclipses the light suffers from the gratings. 
Figures accompany the original article, which make 
the author's plan clear. He estimates that the ve- 
locity of light can be measured to a probable error of 
only 5 kilometers. 

Dr. Ludwig Biro, the eminent Hungarian explorer 
and scientist, has returned to Europe with a large col- 
lection of zoological and ethnological specimens 
gathered in the Malay Peninsula and New Guinea, 
during a period of six years. So extensive and varied 
is his collection, that it will require several years to 
examine, catalogue, and classify them for the Hun- 
garian National Museum, where they are to be exhib- 
ited. He has obtained among his zoological specimens 
a number of species which have been hitherto un- 
known to science. Dr. Biro was formerly an assistant 
master in a college in Hungary, but was so imbued 
with the desire to prosecute his studies abroad, that 
he sold his remarkably extensive entomological col- 
lection, numbering 60,000 specimens, to the Hungarian 
National Museum, to defray his Malay expenses. 
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THE NEW PHILADELPHIA FILTRATION SYSTEM. 

BY H. D. JONES. 

In the words of Consulting Engineer John W. Hill, 
who is installing the new filtered water system with 
which Philadelphia will be provided with pure water 
in unlimited quantities, the im- 
provement will be the "greatest 
municipal advance in the history of 
the world, and comparable only to 
the renovation of the entire sewer- 
age system of London thirty years 
ago." To begin with, a conduit is 
being hewn, cut, drilled, and 
blasted out of the solid rock a hun- 
dred feet beneath the surface of 
the Delaware River bank, and only 
a few feet less beneath the surface 
of the stream, for a distance of more 
than 14,000 feet. This conduit is 
only a small part of the general 
plan, which includes Ave one-half 
acre filters at lower Roxborough, 
eight filters at upper Roxborough, 
eighteen filters at Belmont, and 
fifty-five filters at Torresdale. In 
round numbers the entire system 
when working will have a capacity 
of 300,000,000 gallons of filtered 
water a day, more than the entire 
consumption of the city. The 
Lower Roxborough plant is in- 
tended to supply the section of the 
city known by that name and 
Manayunk; Germantown will de- 
pend for its filtered water upon the 
supply from the filters at Upper 
Roxborough; West Philadelphia 
will be supplied from the Belmont 

plant, and the older parts of the city will be furnished 
with pure water from the enormous plant at Torresdale. 

For an explanation of how the beds are made and 
how the filtering of the water is done, the Torresdale 
plant will serve as an illustration, that being the 
largest plant, and all the others being built practically 



in the same way. The amount of ground held by the 
city for the Torresdale plant is 384 acres, of which 
something in excess of 55 acres is now being built 
upon, the remainder being held for operations not 
immediately contemplated, but which will some day 




Perspective View of One of the Compartments of Filter Bed. 

be necessary when the question of enlargement is 
forced upon the engineers. 

In this plant alone there are 4,450 feet of main 
sewers, from three and a half to- eight and a half 
feet in diameter. These of course are for drainage, 
and not for the handling of sewage. There are two 



miles of 20, 24, and 30-inch terra-cotta pipe; 8,000 
tons of cast-iron pipe from 16 to 60 inches; a million 
yards of excavation; 4,000 lineal feet of concrete 
conduit from 7% to 10 feet in diameter; 170,000 
cubic yards of concrete work; 118,000 yards of clay 
puddle work. Everything used ■ in 
the construction except the piping 
is made on the spot, as is all of the 
temporary material, such as the 
wooden forms in and around which 
the concrete work is molded, and 
this in itself necessitates a manu- 
factory that is by no means a 
small affair. 

Each filter bed covers an area 
of three-quarters of an acre, net, 
that is exclusive of the walls an* 
the pillars inside which hold up 
the roof. There are fifty-five of 
these filter beds at Torresdale, 
which, as before stated, make the 
plant the largest in the world. 
Each bed hiiS a capacity of four 
and a half million gallons in a 
day of twenty-four hours under a 
"six million rate." The six mil- 
lion rate is the amount of water 
that will run through an acre of 
sand in twenty-four hours. 

The process of filtration is of 
course exactly the same. Each 
basin is covered with a roof, the 
filtering material being placed in 
the bottom of the basin. The roof 
of the filter bed is 12 feet 9 inches 
in the clear above the floor and is 
supported by concrete walls which 
are three feet wide at the bottom 
and taper to 22 inches, and by piers, also of concrete, 
with bases 22 inches square placed at regular inter- 
vals, so that their centers are 15 feet 10 inches apart. 
The roof supported by these piers consists of a series 
of arches. The floor of the bed is made by putting 
down 12 inches of puddle (clay mixed with gravel in 




Entrance to Filter Bed. 



House in which Ingoing and Outgoing Flow is Regulated 




Interior of One of the Filter Beds.— Parallel Lines Running Through Compartments on Right are the Tracks of Railroad Used to Transport Sand into the Filter Bed. 
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equal parts) and over this the concrete. The walls 
and piers are made by ramming the concrete into 
wooden forms, due allowance being made for contrac- 
tion and expansion, while the concrete forming the 
roof is also put on over wooden forms in such a way 
that each pier is actually, and the whole chamber prac- 
tically, a monolith, or single stone, the leakage 
through which, either in or out, may be disregarded. 
On the floors of the bed, in parallel lines between 
every two rows of piers, are laid perforated terra- 
cotta pipes 8 inches in diameter. These pipes, run- 
ning to the center of the floor of the bed, meet 
there a pipe running at right angles to them, 
and this pipe conducts the filtered water out of 
the chamber. 

Over the perforated pipe is put broken stone 
or coarse gravel, the first layer being of stones 
the size of a walnut, to a depth of a foot. Over 
this is put from three to three feet and a half 
of sand. It is this sand which does the work 
of filtering. Over the roof is about two feet of 
earth, and such surface water as may fall on 
this and find its way to the concrete roof is 
taken up by a two-inch drain pipe. 

The water to be filtered is let into the bed 
directly from the river through a twenty-four 
inch pipe; there is only one outlet for each bed. 
The water filters through the sand and into the 
perforated pipe, and thence into the pipe, which 
carries it out of the bed. Just outside of the 
bed it goes to the regulating chamber, whereby 
the flow of water, and consequently the rate at 
which it is filtered, is automatically controlled. 
The filtered water flowing into this chamber fills 
it to a point where it may flow out by passing 
over and into the upper end or mouth of a pipe 
which stands vertically in the chamber, and 
which is so supported on a float that its mouth is 
always at a given distance below the surface of 
the water. If the mouth is raised above the sur- 
face, as it can be of course, no water flows out; 
the lower it is sunk below the surface the faster the 
water will flow. From the regulating chamber the 
water flows by gravity into pipes which run along the 
alleys — or courts as they are called — between the 
batteries or sets of filter beds, and thence it finds its 
way to the conduit running along the west side of 
the plant. This conduit is practically one solid stone 
pipe made out of concrete, beginning with a diameter 
of 7% feet and increasing to 10. It empties into the 
filtered water basin, which covers an area of 10% 
acres and has a capacity of 50,000,000 gallons. The 
basin is made entirely of concrete. Its inside height 
in the clear is 18 feet, and its roof is supported by 
piers similar to those in the filter beds. The roof is 
covered with earth, as are those of the beds, but since 
the water is now filtered, no surface water is allowed 
to get into it, but is carried away by drainage pipes. 

From the filtered water basin another solid con- 
crete conduit 10 feet in diameter runs for a distance 
of 900 feet, carrying the water to a shaft that con- 
nects with a tunnel that runs to what is called 
Lardner's Point, three and a half miles away. 

The water supplied to the filters is pumped to the 
preliminary filters, through which it will pass and 
flow by gravity to the plain sand filters. The pre- 
liminary filters contain a bed of granulated material, 
which may be broken trap rock or slag, varying in 
size from % to 3-16 of an inch and in depth about 30 
inches, above which is placed -a mattress of compressi- 
ble material, through which the raw water flows from 
the bottom to the top. 

In cleaning the beds it is necessary to take great 
care not to disturb the layers of sand. Filtered water 
is at first put in very gently from the under side, 
taking just the reverse course it has when being 
filtered. Once the surface of the sand is sufficiently 
covered with water, the rest may be again put in 



through the regular supply pipe. These "refill pipes" 
are as numerous and complete in their system as the 
supply pipes. They are each 16 inches in diameter. 
Each bed has a sand incline, by which the sand is 
taken out or new sand put in. This sand incline is 
built upon iron channel beams, which are set into the 
two middle rows of piers. At the apex of every other 
one of the arches of which the roof is formed is a 
manhole, which serves for light and ventilation while 
the bed is being cleaned. Each filter bed has to be 
cleaned once a month, which requires a day's work 




THE LOCKE ELECTRIC PERCUSSION ROCK DRILL. 

on the part of thirteen or fourteen men. For the 
entire system there will be needed about 400 perma- 
nent employes working as filter-bed cleaners. It is 
expected that the work will be finished this fall. 



THE LOCKE ELECTRIC ROCK DRILL. 

This drill is one of the percussion type, the drilling 
tool having a combined reciprocating and rotary mo- 
tion. In this it resembles the usual form of air drills, 
but being driven by electricity it has, instead of the 
somewhat unmanageable air tubes, simply flexible wire 
connections. It is essentially a ball bearing machine, 
is made dust and water proof, and only requires a few 
drops of oil at intervals of an hour or more to keep 
it in perfect working order. Any overheating can be 
readily felt, and at once reduced with a little oil. The 
shank or base of the drill (see figure) is made to fit 
the clamp or saddle generally used upon the ordinary 
4%-inch column or 4y^-inch arm. 

The motor, which is inclosed in a spheroidal shell 
(at the left of figure) is directly connected by means 
of a hollow extension shaft, thus doing away with the 
usual flexible shaft of other drills. It is readily de- 
tached, and as it only weighs 95 pounds one man can 
carry it about, or two men can handle the whole 
drill without disconnecting it. The motor is a shunt 
wound % horse power making 2,500 revolutions per 
minute and using 220 volts of direct current. The 
drill strikes the rock 300 to 350 blows per minute, and 
the spring which gives the forward motion of the 
piston has a final compression at the end of the back 
stroke of 720 pounds, thus giving a very high forward 
velocity to the piston. The drill will rarely if ever 
stick in the rock when crossing seams or soft spots, 
as the mechanism is so constructed as to have much 
greater power to pull the drill back than the spring 
has to drive it forward. 




The Locke Drill Company makes specially favor- 
able arrangements to supply duplicate parts. A num- 
ber of extra parts are supplied with each drill. 

The weights of the different parts of the drill are 
as follows: Motor, 95 pounds; drill bore, side bar, 
and feed screw, 53 pounds; front and back cylinders 
and interior mechanism, 91 pounds; total weight, 239 
pounds. 

Among the advantages of this drill may be men- 
tioned that the insulated wire connections of the drill 
are much more easily handled and much cheaper than 
the air pipes of pneumatic drills. Many min- 
ing districts are now well supplied with electric 
power, and it is only necessary to put in ro- 
tary transformers where the current is alternat- 
ing or the voltage unsuitable. Many mines 
however have their own electric light plant, us- 
ually furnishing direct current, and a few drills 
using less than one horse power each would not 
overload the dynamo. 



THE GORTER WATER TOWER. 

BY H. J. BENNET. 

San Francisco has in service among its fire 
apparatus a "water tower" embodying in its 
design and construction some very novel feat- 
ures and radical departures from any other 
tower heretofore constructed. 

It was invented and designed by Henry H. 
Gorter, a mechanical engineer in the fire de- 
partment of that city. This tower has fully 
demonstrated its superior efficiency, during its 
few months of service under rigid tests and at 
large fires, in a manner such as to attract wide 
attention from fire officials of various cities 
throughout the United States and Europe. Its 
construction and general features are as follows: 
The body frame or truck proper is of 5-inch 
channel steel, built on the truss principle, the 
rigidity being obtained by various hog braces 
and truss rods. The main mast is 3-inch light 
steel tubing, properly braced and reinforced, forming 
a very rigid, yet light pyramidal frame so arranged 
as to swing on trunnions at its lower end; said trun- 
nions being carried on two tripod frames resting on 
truck proper. 

The extension of mast which slides up and down 
through center of mast proper is of 5-inch light steel 
boiler tubing, reinforced by two feathers on the out- 
side, to take up excess of spring under back pressure 
strain from nozzle. 

The full extension of this tower is 76 feet to center 
of nozzle ball joint, the nozzle itself reaching 2 1 /-! feet 
beyond that, making this, by far, the highest water 
tower in service, in either the United States or the 
world. This tower is metallic telescopic, no hose at 




THE TOWER SWUNG DOWN ON THE TRUCK. 



THE TOWER IN ACTION, 
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all being employed. Inside the extension of mast and 
fastened to the base of main frame, a light four and 
one-half (4Vi inch) inch brass tube is connected, form- 
ing a water conduit, carrying at its upper end a hy- 
draulic packing joint, working inside mast extension 
and which tightens up under pressure. 

This arrangement entirely obviates the accumulation 
of dead water in extension of mast, which in winter 
time might freeze and incapacitate the machine from 
service. 

The manipulation of the tower is accomplished by 
a Pelton water wheel, placed on the body of the truck. 
This wheel is reversible, working both ways, two jets 
being used moving in opposite directions and con- 
trolled by a three-way valve. A lever in the hands 
of the fireman in charge enables him to shut off en- 
tirely, or open either jet. 

The tower proper is raised by means of right and 
left-handed worms working segmental worm gears 
fastened to base of mast proper. By this means the 
tower is locked in all positions the moment the motor 
stop's. 

An unusually strong feature of the tower is, that it 
will operate at an angle of 35 degrees either way of 
the perpendicular and can be swung backward or for- 
ward through said angles while delivering its stream 
and at all pressures. To render this innovation pos- 
sible, the water conduit connection between base of 
mast and main supply is made on the ball and socket 
joint principle, said joint being axially in line with 
the center line through trunnions of mast. When the 
tower is raised to an approximate vertical position, 
the fireman detailed for this purpose simply locks the 
segmental threaded connection between the main sup- 
ply, previously mentioned, and ball joint of mast, by 
one-third of a turn. The advantage of the swinging 
mast is that an entire front of a build- 
ing can thereby be covered, as the mast, 
when swinging through its entire arc 
oscillation of 70 degrees, will cover a 
frontage of no less than 90 feet. 

The nozzle is at all times in a 
position to throw a stream clear 
through a building to the rear, a feat 
impossible when merely rotating the 
nozzle as in other towers. However, 
the nozzle on the Gorter tower also 
possesses a rotary movement to its ver- 
tical axis. 

The second main feature is that the 
extension of the mast is both raised 
and lowered by the water motor, and 
can at all times be raised and lowered 
while the tower is in action, by which 
means the stream can be instantly 
changed from the eighth to the third 
story, and vice versa. 

No tower heretofore built has or does 
embody this feature. Of course by rais- 
ing or lowering the nozzle, the stream 
from this tower can be deflected up or 
down, but the same objection holds 
good in this case as that which exists 
when rotating a nozzle horizontally; 
namely, that a stream thus deflected 
fails to reach the rear of a building and consequently 
loses much of its usefulness. 

The raising and lowering of extension of the mast 
is done by means of two test chains running over two 
chain pulleys, fastened to two worm-geared wheels 
mounted in base of mast proper. These test chains 
run over idlers fastened to upper head of mast and 
connected with base of mast extension at both ends, 
thereby forming endless chains, which raise or lower 
"mast extension" as the chains are pulled up or down. 
These worm-geared wheels are operated by worms 
which are in turn worked by an internally meshed 
gear connected by intermediate gearing on a vertical 
shaft driven through a knuckle joint. And the con- 
tinuation of said shaft is connected by means of a 
clutch with the motor. 

The knuckle joint works axially in line with center 
line through trunnions, so that it will work through 
any operative angle assumed by the tower. 

The clutch connecting motor with mechanism for 
raising and lowering the extension is so connected 
with a corresponding clutch working mechanism for 
operating main mast, that by engaging one, the other 
becomes disengaged, thus avoiding danger of accidents. 
Another strong point is, that the up and down move- 
ment of the nozzle at the top of the extension is ef- 
fected through a ball and socket joint and operated 
from below by means of a hollow shaft, and an octa- 
gonal extension in same, to which is connected a worm 
working a segmental gear fastened to the nozzle 
proper. This feature entirely eliminates the danger 
of mishaps caused from bursting hose. The nozzle 
being mechanically connected, can at all times be main- 
tained in any desired position, as it is not dependent 
on the pressure to raise same as when hose is used. 
In latter case, when hose is used as in other towers 
then the elevating of the nozzle depends on the tend- 
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ency which hose has to straighten out under pressure. 
The Gorter tower is not thus handicapped. 

The truck of the tower proper carries a receiver 
having eight 3-inch inlets and surmounted by an air 
chamber, the latter being necessary to minimize ex- 
cessive pumping vibration. In addition there is car- 
ried on forward part of truck a Gorter Monitor bat- 
tery, also telescopic and attaining a height of ten 
feet from ground when fully extended, and being em- 
ployed to throw a stream from a third story to base- 
ment. Diameter of battery nozzle is 3 inches, with 
different reducing tips when smaller jet is desired. 

When working to its utmost capacity the tower will 
receive the water from four first-class fire engines 
and deliver about 4,500 gallons per minute, weighing 
about 37,500 pounds. 

The nozzle of tower proper is 2% inches in diameter, 
and it will be understood that a nozzle of this size 
working on a lever 76 feet long exerts an enormous 
power tending to capsize the tower. 

To prevent same, there is attached to top of tripod 
frames a swinging strut carrying at its outer end a 
pair of compass legs, which, in opening out form an 
"A" frame. Two chains fastened to truck an equal 
distance apart from center of tripod frame hook in two 
eyes movably mounted on outer end of said strut. 
These eyes connect with a screw, and by merely turn- 
ing a small handle on outer end of strut described, 
can be moved in or out. 

To operate this strut it is simply necessary to swing 
out same at right angles to truck, hook in the chains 
in eyes, open out compass legs, permitting them to 
rest on the ground, then by merely turning the handle, 
chains will pull out, force down strut on '"A" frame, 
pressing same in ground, thus forming a rigid self- 
supporting brace. This construction avoids difficulty 
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cartography in Russia, and the editor, Dr. Supan, 
sums up the scientific results of the German and 
English antarctic expeditions so far as they have been 
received. 
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A SLED DRIVEN BY AN AIR-PROPELLER. 

found in other struts or braces made to engage with 
the ground by means of sharp points, which, on ce- 
ment or stone sidewalks and hard-paved streets, often 
slip. 

The tower is ready to throw a stream within 90 sec- 
onds from the time of connecting up the engines, and 
its weight complete is about five and one-half tons, 
or a load easily pulled by three horses to any part of 
the city. 

Altogether the Gorter tower has won distinction as 
a fire fighter unequaled as a water tower, and in it 
San Francisco claims a perfect machine for its 
splendid fire department. 



A MOTOR-DRIVEN ICE-BOAT. 

An interesting experiment touching the problem of 
transportation on ice, is the air-sled or ice-boat driven 
by an air propeller, which is illustrated herewith. 

The craft has a platform 12 feet in length by 4 
in width, made of stout wooden slats, mounted on four 
big wooden skates fitted with steel blades, the front 
ones being so made as to respond to the steering gear, 
and turn, similarly to the front wheels of an automo- 
bile. 

The steersman sits astride a narrow plank seat, 
which runs from the motor and propeller to the front 
end. His legs are protected behind a wind shield 
shaped lika a plow. He guides his craft by means of 
an ordinary pair of bicycle handle bars, while the 
levers for controlling the spark, the mixture, and the 
clutch are within his reach. The propeller, which is 
4 feet in diameter, is mounted on a frame above the 
motor, which is a 2% h. p. de Dion, connected with it 
by sprocket and chain. Its four blades are inclosed at 
the periphery by a flat band of their own width, riveted 
to them. This outer rim and the shape of the blades 
or pitch of the screw, are the vital features of the con- 
struction, and hold the secret of the successful opera- 
tion of the machine. The inventor says that this mode 
of construction prevents the waste of any particle of 
air, all of it which comes in contact with the propeller 
being used for propulsion. 

When the motor is started at slow speed and the 
clutch is thrown in, the propeller begins to revolve 
slowly, and gradually gains headway. As soon as it 
has attained a certain velocity of revo- 
lution, the sled starts slowly and gains 
speed, along with the propeller, until 
the maximum velocity of revolution is 
reached. This is about five hundred 
revolutions per minute. 

There is no jerking motion, either 
when starting or stopping,^, brake being 
provided that .enables the operator to 
bring the sled to a stop in a very short 
distance. 

Only one model has been made, t*t 
this was successfully tested, a few 
weeks ago, on the ice of a lake sit Ridge- 
wood, Long Island, when it carried 
three full-grown persons at a Yate of 
fifteen miles an hour. The inventor be- 
lieves twenty miles per hour can be at- 
tained by it, and a machine with twin 
propellers, operated by two 10 horse 
power motors, would easily make two 
miles a minute. At this trial of the 
model the weight of even six passengers 
did not affect - its speed. It saems to 
run just about as fast across or into the 
wind, as against it; but when it goes 
into the wind, the number of revolu- 
tions increases and the motor runs 
faster. 
The sled is the invention of Mr. J. Bruce Macduff, a 
native of Scotland, now residing in Brooklyn, N. Y. 



Wireless Telegraph y Between Guadeloupe and 
Martinique. 

Regular daily communication has been established 
between Guadeloupe and Martinique by a system of 
wireless telegraphy. The station in Guadeloupe is sit- 
uated near Gosier lighthouse, and that in Martinique 
somewhere on the peninsula of La Caravelle on the 
east side of that island. These stations have been 
installed by a detachment of army engineers. Thus 
far only official messages between the governments of 
the two colonies have been exchanged. The system in 
use is not that of Marconi, but one devised by the 
French engineer corps. 



In a recent number of Petermann's Mitteilungen, 
Dr. G. Schott gives a summary of recent observations 
in respect to the distribution of the surface salinity 
of the oceans. It appears that in the Atlantic there 
are two large areas, north and south of the equator, 
with a very high percentage of salinity, but in the 
Pacific there is one comparatively small area with a 
l'ke percentage, south of the equator. W. Staven- 
hagen sketches the history and present condition of 



Mechanical Brick-inakiiig, 

A brickyard with an exceedingly up-to-date equip- 
ment is in operation at Dover, N. H., which is said to 
be the first radical departure from the time-honored 
methods of the ancients. By this means the item of 
labor, which has been one of the greatest considera- 
tions of brick yard operation, is now one of the least. 
Hand labor has been almost abolished, and its place has 
been taken by mechanical means. Thus, one man is 
said to take the place of fifteen or twenty. 

The time required to put the bricks through all the 
various stages, and the great number of pieces to be 
handled, makes the conveyor system as now in general 
use unavailable for this purpose, but an adaptation of it 
was devised by which the material is handled in units 
of fifteen hundred. These are known as "stacks." The 
bricks are piled in these stacks after being shaped, and 
remain in the frames until they have passed through 
all the various operations. The "green" bricks are 
placed in these, just as they are piled in the stacks in 
kilns under ordinary circumstances. In this manner 
they are conveyed to the kilns, where they are baked. 
Here, by an ingenious arrangement, the bricks just 
entering are placed at a part of the kiln where the air 
striking them has been tempered by passing over the 
drier bricks, which have been there longer and conse- 
quently are nearer finished. This has the advantage of 
making a better brick, for the reason that the moist 
pieces are not twisted or warped out of shape by an 
intensely hot blast. It also represents economy of fuel. 
This plant has been in operation long enough to dem- 
onstrate its economies beyond all question of doubt, 
and it is exceedingly likely that the idea will be 
adopted in other parts of the country. 
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Block Signals aud Automatic Control of Trains, 

To the Editor of the Scientific American : 

It may be of interest to you to know that the Boston 
Elevated Railway is equipped with a safety system 
similar to the one you suggest in the article "How 
much then is a man better than a sheep?" The electric 
controller is shut off automatically if the motorman 
relaxes his hold on it, even an instant; every home or 
red signal is connected with a tripper which lies be- 
tween the rails, and in turn hits the train pipe valve 
which controls the air-brake. (If the signal be at 
danger.) Since the road has been in operation, only 
one passenger has been killed, and that through his 
own carelessness in passing across the platform while 
the train was rounding a sharp curve. If a motorman 
through his own neglect runs by a home signal, and 
the tripper stops him, the first offense is loss of ten 
days pay. Second offense, "settle up." I have yet 
to hear of such an occurrence, no collision has ever 
taken place, and it doesn't look possible for one to 
occur. J. H. P. 

47 Winter Street, Boston. 



On the Curious Case of Revelation. 

To the Editor of the Scientific American: 

Re the "Case of Regelation" in your issue of the 
21st of February last. You are right in saying that 
the water froze first over the surface, then over the 
bottom and around the periphery. The vessel having 
splayed sides, had not a coating of ice formed all 
around the receptacle, the effect of the expansion of 
the remainder of the water in freezing would merely 
have been to raise the surface ice higher as the freez- 
ing went on; but this raising of the surface ice was 
prevented by the adherence to it of the peripheral 
coating, and as the water must continue to freeze and 
to expand, it must either do so by bulging up the sur- 
face ice into a convex or dome-like shape, which is 
often noticed, and in fact always noticed under similar 
circumstances, or the expansion must take place by the 
freezing water bursting through the upper crust at its 
thinnest or weakest point; not, however, as you sup- 
pose, by a spurt or jet of water being projected from 
the interior and instantaneously frozen, and thus pre- 
vented from spreading itself over the surface, which 
also often happens, but by being gradually protruded 
through the perforated surface, congealing or freez- 
ing as it did so, and further and further protruded or 
pushed up or out from below; the plasticity of the 
ice, the while its cohesiveness causing it to adhere to 
and prevent it from tearing itself away from the peri- 
phery or surrounding lip of the crater of eruption. 

This is not mere conjecture on my part. I have 
been studying the phenomenon for some years past, 
though in relation only to the question of plasticity of 
ice, which I have seen protruding from the lower end 
of spouts or water conductors from eaves gutters, and 
protruding more and more from day to day as the 
hydrostatic pressure from above forced the ice out 
further and further, until coming out of the curved 
end of the conductor near the sidewalk, the protrud- 
ing ice was bent into a perfect semi-circle, and that of 
only a three-inch radius of intrados curvature, forming 
with the portion inside the curved end of pipe three- 
quarters of a complete circle. 

The cohesion or adhesion of the protruding spica 
or horn of ice shown in your engraving to the peri- 
phery of the crater of eruption, without disruption, 
you would readily believe in, if like myself, and in a 
climate like this, you could see, as can be seen here 
every winter, snow (not ice) hanging from roof eaves, 
only a few inches in thickness and not less than from 
20 to 24 inches vertically, without apparently any 
tendency in the overhanging portion to tear itself away 
from its parent sheet upon the roof. 

It may be pertinent to state as explanatory of the 
"hydrostatic pressure" to which I allude that the 
phenomenon of ice plasticity is only observable dur- 
ing the early spring, when, while the ice in "spouts" 
or vertical water conductors persists below or in the 
shade or shadow of the morning sun, its rays have al- 
ready been playing on our tinned roofs, galvanized 
iron eaves gutters, and metal pipings therefrom, thaw- 
ing the ice within them from above, before the thaw 
or liquefaction of the inclosed column of ice obtains 
lower down; while when the sun reaches that portion 
of the metal conductor where the ice is, the column 
of ice within becomes loosened or detached from its 
adhesion to the metal, and allows the pressure from 
above to force it down and expel it gradually through 
the vent below; while intermittently with this hydro- 
static action during the day, the effect after sunset is 
for the freezing to commence again from below up- 
ward, when the expansive action would again come 
into play from above and continue the forcing out of 
the ice from the lower end of the conductor. 

Charles B'aillauge, C.E. 
Quebec, Canada. 



The Cause of Thunder Again. 

To the Editor of the Scientific Aaierican: 

If the subject is not becoming threadbare, I would 
like, with your permission, to add something on "The 
Cause of Thunder." Your last correspondent on the 
subject, Mr. E. L. Bates, in your issue of February 
14, does not seem to have improved very much on the 
"vacuum theory" taught by the "salaried and learn- 
ed (?) professors of science," to whom he rather 
sneeringly alludes. In the experiment he describes of 
the electrolysis of water and subsequent explosion of 
the resulting oxygen and hydrogen gases, if he saw the 
water so produced "fall to the table" in visible drops or 
appreciable quantity, he must possess wonderful 
powers of vision (or imagination)! The amount of 
water produced in his experiment, all put together, 
would scarce suffice to make one small drop, and being 
intensely heated at the time of its formation, would be 
in the state of invisible vapor. 

Again: it is safe to say that if enough oxygen and 
hydrogen to make the water of a cloudburst, such as 
he imagines, were to be suddenly exploded, say, above 
New York city, the concussion and flame produced 
would lay the greater part of the city in ruins; and 
yet this enormous energy would be barely equal to 
that consumed in previously decomposing an equal 
amount of water into these gases. 

Again: the appearance due to an explosion of gases 
in the atmosphere would be entirely different from 
a flash of ordinary lightning. 

Again: the lightning discharge is evidently close 
akin to the spark discharge of a Leyden jar or bat- 
tery. This makes a loud and sharp sound under con- 
ditions where oxygen and hydrogen cannot possibly 
be produced and exploded. But it seems unnecessary 
to further multiply arguments to "explode" this 
theory! 

Now as to the teachings of the learned (?) profess- 
ors of science:^ Some, at least, teach that the prob- 
able cause of thunder is the violent concussion of the 
atmosphere along the track of the lightning flash, 
due to the intense heat (and consequent sudden ex- 
pansion of the air and vapor) which we know to be 
produced by the discharge. (The Editor of the Sci- 
entific American clearly shows in his comments, that 
sudden expansion due to heat is the sole cause of the 
explosion and concussion in case of mixtures of oxy- 
gen and hydrogen.) This heat may make high-pres- 
sure steam from any water or water vapor along the 
track. (Th.e writer, more than twenty years ago, ad- 
vanced the view that this was the effective agent 
when the thunderbolt splinters a tree; but was never 
fully satisfied that such effects were not produced 
by lightning strokes even in the absence of water.) 
This intense heating and sudden expansion drives one 
layer of air against the next, almost exactly as is 
done by a bell or gong set into violent vibration by 
a blow. The layer of air next to the bell or gong is 
driven against the next layer, and it against the 
next, and so on, thus causing the "wave of condensa- 
tion" which travels through the air, reaches the ear, 
and is perceived as sound. The sound made by the 
firing of a gun or any explosion can be explained in 
much the same way, without any reference to "air 
rushing into a vacuum." 

Still the "vacuum theory" is by no means so absurd 
as your correspondent, Mr. Bates, is inclined to sup- 
pose. Did he ever perform the experiment of burst- 
ing a piece of bladder tied over the top of a cylindrical 
receiver on the plate of an air-pump, by exhausting 
the air from beneath it? Let him try this, and he 
will hear a sound surprisingly like "somethin' ex- 
ploded." 

As to why the rain so often comes down heavily and 
in large drops just after a heavy clap of thunder over- 
head, the following explanation seems probable. The 
small water spheres constituting the thunder cloud, 
heavily charged with the same kind of electricity 
(say, positive), mutually repel each other until the 
discharge of lightning takes place. Then the mutual 
repulsion ceases, and the agitation of the air, due in 
part at least to the jar or concussion of the thunder, 
causes many of the small spheres of water to coalesce 
into larger ones, which fall through the cloud, growing 
larger as they meet and unite with other cloud parti- 
cles, and so we have the sudden downpour. It would 
appear that Mr. Reynolds' views are less off the right 
track than those of his critic. 

I concur in the editor's views, as expressed in the 
comments on Mr. Bates' letter, except in what is said 
about the pitch of the sound indicating that the dis- 
turbance "must have a great length" — perhaps I do 
not catch his meaning on this point. 

The length of the sound waves in thunder is prob- 
ably always less than one hundred feet, and generally 
much less than this; whereas we have good reason 
to believe that the "length of the disturbance" (i. e., 
the length of the lightning flash), may be a mile or 
more — possibly several miles. James A. Lyon, 

Professor of Physics and Astronomy. 
Clarksville, Tenn., February 21, 1903. 



The mills Peruvian Expedition for the Study 
of Solar Motion. 

The D. O. Mills expedition of the University of 
California, sent by the Lick Observatory to spend two 
years in studying the motion of stars in the line of 
sight, sailed from San Francisco for Santiago on 
February 28. 

The object of the investigations which are to be 
carried on, is to throw light on the great problem of 
the movement through space of our solar system. 
The expedition is headed by W. H. Wright, assistant 
astronomer of Lick Observatory. 

About a century ago Tobias Mayer found that in the 
region of Arcturus and Vega there is a slight separa- 
tion of the stars. In the region of Sirius and Alde- 
baran, on the contrary, the stars approach. Mayer 
concluded that this apparent change was due to per- 
spective, and that the sun, and the planets which re- 
volved around it, were moving toward the region of 
Arcturus and Vega. Mayer's theories have been con- 
firmed. 

The direction of motion was more easily determined 
than the velocity. After many attempts had been 
made, Prof. W. W. Campbell of the Lick Observatory 
adopted a very ingenious method which gave valuable 
results. 

When a luminous body which is moving away from 
the observer is examined in a spectroscope, the lines 
which appear in its spectrum will be shifted out of 
their true position in one direction, but are moved to 
the other side if the body is approaching the observer. 
Similar effects are observed if the body be stationary 
and the observer's position changes. The degrees of 
displacement of the lines enable one to determine the 
rate of motion in the line of sight. 

An especially powerful spectroscope was constructed, 
with the aid of which the velocity of the solar system 
was determined. Prof. Campbell, after having studied 
the motions of some 283 stars, concluded that the sun 
was moving at the rate of 12 miles a second. A con- 
tinuation of the studies has not led him to alter the 
conclusion which he has reached. 

At Mount Hamilton, where Prof. Campbell studied 
solar motion, the astronomical field is comparatively 
limited. Many portions of the southern heavens can 
never be seen at all. In order, therefore, to determine 
with absolute accuracy the velocity of the motion of the 
solar system, it was necessary to study the motion of 
the stars in the southern hemisphere. It is for this 
purpose that the D. O. Mills expedition has been dis- 
patched southward. Of the instruments which have 
been taken along, the most important is a reflecting 
telescope made by Brashear. Its aperture is over 36 
inches. Its focus is 17Vi feet from the concave mirror. 
About two years will be spent in studying the stars in 
the southern hemisphere. 



Still Another "Wireless Telegraphy System. 

News comes from England that Sir Oliver Lodge 
and Dr. Alexander Muirhead, a well-known telegraphic 
expert, have succeeded in producing a system of wire- 
less telegraphy for which wonderful things are prom- 
ised. The meager details which have been received are 
anything but clear. It is said that the new coherer, 
which is the novel feature of the system, and which is 
the invention of Prof. Lodge, consists of a small steel- 
disk rotating in light contact with a column of mer- 
cury through an oil film. A decoherer is not em- 
ployed, for the Kelvin-Muirhead siphon recorder is 
worked upon directly, giving, it is said, signals al- 
most equal to the best submarine telegraph work 
system. 



The Current Supplement. 

The current Supplement. No. 1419, opens with an 
interesting and well-illustrated article on the French 
Beet Sugar Industry. Mr. M. M'. Kann describes 
an artificial abrasive produced from steel, which is 
nothing more or less than crushed steel and steel 
emery. Dr. F. W. F. Riehl tells of a most interesting 
discovery of his, which is the apparent change of posi- 
tion of the bull's eye of a target at certain times. Mr. 
Wilhelm Staedel gives an account of crystallized per- 
oxide of hydrogen, and Frederic Soddy tells something 
of the radio-activity of uranium. Mr. Willett M. Hays, 
ol the . United States Department of Agriculture, dis- 
courses on how some important results in plant breed- 
ing are accomplished, illustrating his text by many 
clear illustrations. Dr. Frederic Lee presents a paper 
on the scientific aspect of modern medicine. F. T. 
Jane offers another installment of the Naval War 
Game between the United States and Germany. Be- 
fore the Institution of Electrical Engineers at London, 
Prof. R. S. Hutton and Mr. J. E. Petavel read a 
paper on "High Temperature Electro-Chemistry : Notes 
on Experimental and Technical Electric Furnaces." 
This paper, revised for the Scientific American Sup- 
plement by Prof. Hutton himself, is published. Ran- 
dolph I. Geare presents the last of his series of articles 
on Venomous Serpents. In the present installment he 
discusses snake venom, poison fangs, and treatment 
for snake bite. 
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COMPLETION OF THE FLOOR OF THE NEW EAST 
RIVER BRIDGE. 

In January last the Pennsylvania Steel Company, 
who have the contract of the construction of the floor 
system of the new Bast River Bridge, received notice 
to commence construction. 
In spite of the fact that it 
was the depth of winter, 
they have made such excel- 
lent progress that last week 
the floor system had been 
built entirely across the 
1,600-foot span, ready for the 
work of building the stiffen- 
ing trusses and lateral con- 
nections. The floor proper 
of the bridge consists of a 
series of transverse plate 
steel girders 4Mi feet in 
depth, which extend entirely 
across the floor of the bridge 
for its full width of 120 feet. 
These girders occur at each 
point of support of the floor 
system by means of vertical 
suspenders from the main 
cables above; and the dis- 
tance between them is ex- 
actly 20 feet. The spaces be- 
tween these girders, or floor 
beams as they are called, are 
bridged by parallel longi- 
tudinal lines of plate-steel 
girders of a little more than 
half the depth of the floor 

beams. There are altogether twenty-three parallel 
lines of these longitudinal stringers in the width of 
the bridge, and they extend entirely throughout the 
structure from anchorage to anchorage. Twenty feet 
in from the outside of the roadways, and lying in a 
vertical plane between each pair of cables, are the two 
great stiffening trusses, which extend the full length 



of the bridge. Extending between the top chords of 
these trusses at each panel point, and above the road- 
way, is a large and heavy truss which serves by means 
of vertical ties to support the floor beams at two inter- 
mediate points between the stiffening trusses, thus 




Making: the Final Connections at the Center of the 1600-foot Span. The Member Shown Suspended from the 
Cables is a 60-foot Section of the Bottom Chord of the Stiffening Truss. 

relieving the bending stress on the floor beams, and 
permitting them to be made shallower than would 
otherwise be possible. 

The work that has already been completed by the 
contractors consists of that portion of the floor system 
that lies between and includes the bottom chords of 
the stiffening trusses, and it is made up of these two 



bottom chords, the floor beams, the longitudinal gird- 
ers, and the series of steel bents upon which the ele- 
vated railroads will be carried. This portion of the 
floor was erected first, and as soon as it was connected 
up at the center, the bridge workmen commenced build- 
ing on the external canti- 
lever brackets which form 
a continuation of the floor 
beams and extend beyond 
the stiffening trusses to car- 
ry the two 20-foot roadways. 
When the contractors 
started to build out the road- 
way from the towers, the 
main span between these 
towers consisted of the four 
great cables with steel-wire 
suspenders hung from them 
at intervals of 20 feet. At 
the bottom of each suspen- 
der, as they were left by the 
cable contractors, were four 
heavy steel bolts, complete 
with nuts at each end of the 
bolts. The length of the 
suspenders had been so 
graduated that the bottom 
of the suspender bolts was 
in proper relation to the 
curve which the floor of the 
bridge is designed to as- 
sume when the whole load 
of the completed floor sys- 
tem is hung on the sus- 
penders. The process of erec- 
tion consisted in first building out the bottom chords 
of the two stiffening trusses in sections, and bolting 
them to the suspender bolts mentioned above, and then 
putting in place and bolting up between the chords the 
network of floor beams and stringers. For carrying on 
this erection, the contractors built two large travelers, 
each carried on four axles 20 feet apart, with a stiff-leg 





Vertical View Looking up One of the Towers. Taken Before Cables Were Strung. 



View Looking Along Axis of Bridge, Showing the Floor Between Cables Erected Cantilever 

Extensions of the Floorbeams, Extending 20 Feet Beyond the Cables, will be 

Bolted on, Making a Total Width of Floor of 120 Feet. 




The Traveler and Derrick, With Which the Erection Was Done. Preparing to Lift a 
10- ton Floorbeam into Position. 
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derrick at the front end of the traveler. The tracks for 
the latter were laid above the first line of longitudinal 
stringers inside the bottom chords of the truss, and 
as the floor framing was built up, the traveler moved 
forward over it. Across the top of the front bent of 
the traveler was a strong, transverse lattice girder, at 
the center of which was pivoted the 62-foot boom of 
the derrick, and the foot of the derrick mast. The two 
stiff-legs were carried back to the last bent of the trav- 
eler as shown, and when a heavy load was to be lifted, 
the bottom frame of the traveler was clamped to the 
upper flanges of the floor stringers. 

The material for the floor system was brought on 
scows to a landing near the foot of the towers, hoisted 
on to a tramway, run out to the front of the base of 
the towers, and then hoisted to the level of the floor 
system by a crane which placed it on a trolley, the trol- 
ley in turn carrying it out to the erecting traveler 
on the bridge. The chords were built out in 60-foot 
sections, representing each a length of three panels, the 
weight of each section being 25 tons. The floor beams 
which were the next heaviest single load, weighed 10 
tons each. As soon as the 60-foot chord lengths with 
the floor beams and stringers between them had been 



the bridge ready for erection. Every one of the many 
thousands of angles, posts, girders, etc., is numbered, 
and has its place assigned it somewhere on the great 
1, 600-foot span. Each piece will be laid upon the floor 
in the reverse order in which it is required, so that 
when the erectors start work there will be no time lost 
in hunting for particular sections, but they will be right 
at hand ready to be put in place, and incidentally per- 
forming the important function of loading the flexible 
structure to the true lines, in which it will be inflexibly 
held when the stiffening truss has been erected and 
riveted up. We are indebted to Mr. Walter T. Brown, 
the Resident Engineer of the Pennsylvania Steel Com- 
pany at the bridge, for courtesies extended during the 
preparation of this article. 



THE HUNTER'S POINT DRY DOCK, SAN FRANCISCO. 
The Pacific Coast now has at Hunter's Point, San 
Francisco, the newest and one of the finest dry docks 
in the United States, and one of the largest and best 
In the world. It is the property of the San Francisco 
Dry Dock Company, and its construction was begun 
about two years ago. Its dimensions are: 750 feet 
long, 122 feet wide at the top and 80 feet wide at the 



A copy of the battleship's plans had been given to the 
dock superintendent, and the shape of the keel and 
hull, together with the draught and displacement, had 
been carefully considered and the position of the keel- 
blocks calculated. The stationary blocks were set to 
conform as nearly as possible to the curve of the keel, 
and above these were placed blocks in such a position 
that, when the water was pumped out, the vessel would 
rest evenly and without strain or danger of buckling 
her bottom plates. The lines on which the stem and 
stern of the vessel were to rest were marked by stakes 
on either side of the dock. As the water receded and 
exposed the underbody of the battleship, an army of 
laborers, with scrapers and brushes, removed the 
marine growth and barnacles, so that, by the time the 
water was all out, the vessel was nearly clean. The 
"Ohio" had not been docked for ten months, but there 
was not so large an accumulation of barnacles upon her 
bottom as had been expected. 

When the battleship entered the dock, there was 
eleven feet of water between the sill and her keel. As 
she rested easily in position after the water had been 
pumped out, there was fc-ur feet of water on each side 
of her at the narrowest part of the dock. Between the 




THE GATE OF THE NEW DRY DOCK AT HUNTERS POINT, SAN FRANCISCO. 



THE "OHIO" IN THE NEW DRY DOCK, VIEWED FROM THE GATE. 
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VIEW SHOWING GREAT LENGTH OF DOCK, SUFFICIENT FOR ANOTHER 

BATTLESHIP. 



U. S. BATTLESHIP "OHIO" IN THE NEW DRY DOCK AT HUNTER'S POINT, AFTER 
THE WATER HAD BEEN PUMPED OUT. 



bolted up, the traveler moved forward 60 feet, and an- 
other section of the floor was built out, the operation 
being repeated until the two gangs of workmen met at 
the center of the span. The whole 1,600 feet of floor, 
weighing no less than 2,750 tons, was erected and bolted 
up in six weeks' time, a most creditable performance, 
and a rate of speed which, if it had been observed on 
some other portions of the work, would have hastened 
the final completion of the bridge materially. The next 
operation will be to erect the 50-foot stiffening trusses, 
the lateral carrying trusses for the floor beams, and the 
various details of the lateral wind truss system. Second 
only in importance to the erection and bolting up of the 
floor and truss is the work of riveting, which follows 
along close after the first erection. The riveting pur- 
poses an air-compressing plant has been built on the 
Brooklyn shore, and a 6-inch main has been laid across 
the bridge. 

To facilitate erection, and to insure that when the 
final riveting up takes place the bridge will hang at its 
proper designed curves and level, the contractors have 
drawn up a blue-print showing where the material of 
the trusses and lateral system is to be placed along 



level of the top of the keel-blocks. At high tide there 
is 28 feet of water over the sill of the dock, which 
can accommodate comfortably the largest vessel in ex- 
istence. It was built by Mr. Howard Holmes. 

During the visit of the late President McKinley to 
the Pacific Coast, he was present at the launching of 
the United States battleship "Ohio" on May 18, 1901, 
at the Union Iron Works, San Francisco. On Thurs- 
day, January 29, the new dock was officially opened 
to receive the battleship, which is 393 feet long and 
72.2 feet wide. With her crew, stores, armament, 
ammunition, and coal aboard, she will displace 12,440 
tons. 

The battleship was towed from the Union Iron Works 
by three tugs, and was pushed by them into the dock, 
the pontoon gate of which had been floated away. 
The gate was then placed in position and filled with 
water until it sank into snug contact with the rubber 
cushions of the sill. 

The dock engineer started the three centrifugal 
pumps, which together draw out 120,000 gallons of 
water per minute, at 12:45 P. M., and at 2:50 P. M. 
the battleship stood high and dry on the keel blocks. 



gate of the dock and the stern of the "Ohio" there was 
room enough to dock another great vessel more than 
300 feet in length. The battleship received two coats 
of antifouling paint, her under-valves were examined, 
and her immersed body was put in excellent condition. 



The British Admiralty has definitely decided to adopt 
the French gray color as the official war paint for all 
the vessels in the navy. This decision has been ar- 
rived at after prolonged experiments with various tints, 
but French gray is the color which renders a vessel the 
least conspicuous and renders it a difficult target to hit. 
Hitherto the vessels have always been painted in three 
or four colors — black for the hull, white upper works 
above the deck level, yellow funnels, and often a red 
band along the water line, corresponding with the 
Plimsoll mark upon vessels of the mercantile marine. 
The new color is a mixture of black and white paints 
in the proportion of 11 ounces of the former to 6 pounds 
of the latter. The vessels of the Channel squadron are 
being transformed, and the Mediterranean and other 
fleets will be similarly treated as soon as possible. The 
painting of each ship costs $5,000. 
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THE RESTORATION OF THE FOUNDATIONS OF THE 
PHILJE TEMPLES. 

BT OL'R LONDON CORRESPONDENT. 

When the designs for the Aswan dam, situated 600 
miles above Cairo, and formally opened on December 
10 last, were first prepared, the contemplated high 
level of the water thus held back would have sub- 
merged the greater part of the ruined 
temples on the historic island of Philae, 
which is situated just above the point where 
the barrage has been erected. Egyptologists 
and archaeologists raised a great outcry 
against what was termed an unwarrantable 
act of vandalism, and the result of their 
agitation was that it was decided to lower 
the maximum level of the water to be stored 
up, to R. L. 106, and thus spare the temples. 
But even at this amended level the greater 
number of the temples on Philae Island, with 
the solitary exception of the Temple of Isis, 
are covered when the reservoir is full, 
with water varying from two to four meters 
in depth. 

To preserve the buildings against the 
head of water it was decided to underpin 
them and thus insure their stability, and 
a comprehensive exploratory survey as to 
the best means of accomplishing this ob- 
ject and its probable extent was carried 
out. The engineers in charge of the survey 
were cognizant of the fact that the Temple 
of Isis was founded on rock, and that the 
great pylons were on massive foundations 
sunk into the silt of the Nile to the depth 
of R. L. 101.5; but their knowledge of the 
ro::k depths, nature and extent of the 
foundations of the numerous buildings on 
Pliilae Island was vague. A special grant 
was thereupon voted by the Egyptian gov- 
ernment, to carry out a thorough explora- 
tion of the foundations, and the task was commenced 
in April, 1901. 

Fifty-six shafts were sunk, and a number of trenches 
and headings were excavated, and all exposures of the 
foundations and levels were duly recorded. 

Owing to the limited knowledge possessed by the 
engineers as to the stability of the ruins, this survey 
work had to be conducted with extreme care. The 
trenches, headings, and shafts were very strongly tim- 
bered, and the superstructures were shored up. Ap- 
proximately three months were occupied in this ex- 
amination, during which time 690 cubic meters of 
excavations were completed. The shafts sunk varied 
from I to 1.30 meters in diameter, and were continued 
down for the most part to a depth of 
13 meters before the bedrock was 
reached. When sufficient excava- 
tions had been made to supply all 
the information required concern- 
ing the extent of the underpinning, 
the excavations were untimbered 
and filled in. 

The results of the explorations 
showed that the necessary under- 
pinning to preserve the ruins would 
be more extensive than was at 
first anticipated. In fact, it prac-' 
tically demonstrated that nearly 
the whole island would have to be 
provided with a new foundation. 

The East Colonnade rested on an 
almost continuous masonry founda- 
tion, approximately 2% meters 
wide, and descended to the aver- 
age depth of R. L. 100.60, but the 
wall behind it, supporting the last 
end of the lintels, was much shal- 
lower, reaching to only R. L. 
101.60. At no pcint were the col- 
onnade and wall touching the solid 
bedrock, the level of which varies 
from R. L. 91.50 at the north end 
to R. L. 98 at the south end. The 
space between the bottom of the 
masonry foundations of the monu- 
ment and the solid bedrock was 
filled with Nile silt, muddy at the 
top but gradually passing into fine 
clear sand as the bedrock was ap- 
proached. 

The West Colonnade, however, 
was found to be quite differently 
and much more solidly constructed. 
Counterforts 1.80 meters thick were 
found to project eastward from the 
quay wall, at intervals of about 3 
meters, and in each case they were 
carried down to a great depth, and 
in some places even to the solid 
bedrock. The colonnade is sup- 
ported on these counterforts by 
stone beams, but in the majority 



of cases it was found that the safety of the colonnade 
was seriously affected, owing to the majority of the 
stone beams having been fractured, due to two rea- 
sons: the tremendous weight of the structure, and the 
gradual undermining of the ground between the coun- 
terforts. 

The foundations of the Temple of Trajan, familiar- 
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ly known as the "Kiosk" or "Pharaoh's bed," were 
found to descend to R. L. 100.60, and for the most 
part were 4 meters in breadth. The bedrock of the 
river at this point is at R. L. 90 in the front of the 
building, rising slowly to the maximum of R L. 95.10. 
When the exploratory shafts were sunk at this point, 
some ancient foundation walls were unearthed, which 
are supposed to be the foundations of a site that was 
subsequently abandoned. 

The Temple of Nectanbeo was found to be construct- 
ed in a curious manner. The foundation walls were 
carried down to the bedrock, but the superstructure is 
placed askew to the foundation walls, being supported 
upon heavy stone beams, which, however, as in the 




COLONNADE LOOKING SOUTH. READY FOR THE LAST LENGTH OF MASONRY 
THE TRENCH IS PARTLY FILLED IN AT THE FARTHER END. 



West Colonnade, had for the most part broken under 
the combined influences of heavy top weight and sub- 
sidence of the subso 

Other temples on the island were carefully examined, 
but they were not found to be in such a precarious and 
unstable condition as the foregoing, though it was 
eventually decided to strengthen their foundations and 
supports to a sufficient extent to prevent 
collapse. A section of the Coptic village 
was also revealed, and a quantity of sand- 
stone of good quality, suitable for being 
utilized in the underpinning work, was 
iound. The discovery upon this island of 
this masonry, which was for the mo'St part 
in roughly-hewn square blocks, was of 
immense value, since it saved the expense, 
time, and trouble of conveying the requisite 
stone from the mainland to the island. The 
Egyptian government, upon the report of 
this exploratory survey, granted the sum of 
£22,000 for the work of restoring the valu- 
able monuments, and a comprehensive 
scheme of underpinning was commenced. 
In addition it was decided to- clear the 
whole of the Coptic village, and to carry out 
a thorough system of drainage and invest- 
ment of the terraces. In compiling the 
scheme of underpinning, it was considered 
that the earth and sand below the existing 
saturation level would not subside any 
more. 

The sectional drawings accompanying 
this article will afford a comprehensive idea 
of the scope of the operations and the prin- 
ciple of underpinning which was adopted 
throughout with slight variations according 
to the nature of the buildings treated. The 
West Colonnade was the first upon which 
operations were commenced. The ground 
was opened along the east face outside the 
colonnade proper, in widths corresponding to the in- 
tervals between the counterforts. Beneath the fract- 
ured stone beams, rolled steel girders 14 inches deep 
by 6 inches wide, and weighing 54 pounds per lineal 
foot, were laid in pairs, their ends resting in seats 
cut into the existing counterforts. These girders were 
surrounded with rubble masonry in 3 to 1 p. c. 
mortar, care being taken that they were well grouted, 
so that all possibility of the water gaining access to 
the steel, and thus corroding it, was absolutely re- 
moved. The total depth of the masonry is practically 
5 feet 3 inches, so that this superstructure now rests 
upon a substantial and solid foundation. A similar 
scheme of underpinning was adopted with the Temple 
of Isis. With regard to "Pharaoh's 
bed" a much more elaborate scheme 
was necessary. Although old 
foundation walls were discovered 
beneath this famous ruin, it was 
found that they did not afford 
much resistance to the underpin- 
ning action constantly in progress. 
Beneath the original foundations of 
the building, which extended to R. 
L. 100.60, a new solid rubble mas- 
onry foundation was built right 
down to R. L. 97. The ground was 
opened inside the building. The di- 
ameter of the shaft was 1.20 meters, 
and it was sunk to a total depth of 
7.45 meters. The shaft was well 
timbered up with lJ-o-inch boards in 
one meter lengths, with 9x3 wal- 
ings and struts at intervals. By 
this means the engineers were able 
to excavate right beneath the struc- 
ture. The original foundations of 
the temple were supported upon 
pitch pine head trees 12 x 8, secure- 
ly wedged and packed, and side 
trees 10 x 7. The rubble maso-nry 
is 3 to 1 p. c. mortar, 4 meters 
in thickness, carried down for a 
depth of 3.40 meters, so that now 
the old building rests upon a solid 
masonry foundation, which rests in 
turn upon the Nile sand at satura- 
tion level. 

A similar rubble masonry founda- 
tion was built beneath the East 
Colonnade and its wall, and carried 
down to the same level. In carry- 
ing out this part of the work the 
shafts were sunk between the col- 
umns and the wall behind, head- 
ings being driven both ways from 
the central shafts. The masonry 
supporting the columns is 2.50 
meters thick, and that of the wall 
behind 1.50 meters in thickness. 
The space between the foundationa 
of the columns and walls, 2 meters 
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in width, was filled with rammed stone and earth. 
The other monuments underpinned were the Mam- 
miseum, the openings to which were sunk outside the 
building so as not to disturb the paved floor, the 
Temple of Hathor, and colonnade and rooms of the 
Isis forecourt, the masonry in each case being carried 
down to R. L. 97. Furthermore, the gateways of Had- 
rian and Adelphos respectively were strengthened. 

The Coptic village, which comprised for the most 
part a collection of mud-brick dwellings in an advanced 
state of ruin, and constituted an eyesore, was almost 
entirely cleared away, and the sandstone contained 
therein was washed and used for the new masonry. 
Two Coptic churches and a few of the better houses, 
however, were left untouched. 

During the excavations several stones and tablets 
freely inscribed with hieroglyphics were discovered, 
and these were carefully preserved for the Antiquities 
Department, to be subsequently deciphered. 

The work was carried out by 300 native laborers and 
26 Italian timber men and masons, under the super- 
vision of four English inspectors. The work of under- 
pinning was attended with constant and considerable 
danger, since the masonry of the buildings as already 
described had failed, owing to the undermining of the 
foundations, and was not able to withstand any fur- 
ther subsidence, such as might have ensued while the 
excavations were in progress. It was only by skillful 
shoring up and timbering, and constant vigilance, 
that the task was successfully completed without even 
an accident to either the laborers or monuments. 
With the extensive new foundations which have been 
supplied to these remaining valuable relics of the 
epoch of the Pharaohs, a new lease of life has been 
imparted to Philse, sufficient to preserve the famous 
ruins indefinitely. In fact, the structures now rest 
upon a more substantial and solid foundation than they 
have at any time during their prolonged existence. 



AN ARMCHAIR FORMED BY NATURAL GROWTH. 

The armchair pictured in the accompanying illus- 
tration may be said to have partly grown out 
of the ground, although its shape was furnished by 
twisting and turning a vine out of which most of 
its framework was formed. It was brought to the 
United States by a sea captain who saw it in a Korean 
city. The chair is studded or ornamented with seeds 
of the gingko tree of various sizes, which have actu- 
ally grown to the fiber of the vine. A Korean gard- 
ener, familiar with the adhesiveness of the seed, took 



Lloyd's Wreck Returns. 
The returns of vessels totally lost, condemned, etc., 
during the quarter ended June 30, 1902, have just been 
issued by Lloyd's Register. These give particulars 
in reference to 45 steamers, aggregating 67,581 gross 
tons, and 89 sailing vessels, unitedly equal to 50,827 
tons. Among the steamers the heaviest loss, 45 ships 
of 42,109 tons, comes under the head of "Wrecked;" 
while under that even more terrible heading "Miss- 
ing" comes the second heaviest loss, viz., 3 ships of 
10,135 tons. Collisions provide the next most serious 
item in these returns, 10 steamers, of 9,017 tons, 
figuring under this head. It is, on the other hand, 
satisfactory to find that no steamer was abandoned 
at sea in the quarter referred to. Among the sailing 
vessels the greatest kvsses were also due to wrecks, 43 
ships of 20,946 tons being entered under this head 
alone. Four sailers, aggregating 5,258 tons, were 
burnt, and 10, of 6,612 tons, met their end by collision, 
while 6, of 5,105 tons, are reported missing. In appor- 
tioning the losses it is to be observed that the French 
nation had the lowest ratio in regard to 
their steamers, their figures being 1 ship 
of 559 gross tons, or 0.05 per cent of their 
total steam tonnage. The British Colonies 
were the worst sufferers in this class, their 
4 steamers, of 4,332 tons, representing 0.57 
per cent of their tonnage. The losses of 
British-owned steamers were 16 in number, 
their tonnage, 24,593 gross, equaling 0.19 
per cent of our holding. In the matter of 
sailing vessels, France was also the most 
favored nation, her 7 sailers, of 1,405 tons, 
which appear in these returns representing 
but 0.34 per cent of her holding. The 
heaviest losers were the Dutch with 3.24 
per cent of their total. Of British sailing 
tonnage exactly one-half per cent was lost, 
this being made up of 7 ships and 7,736 
tons gross. 




AN ARMCHAIR FORMED BY NATURAL GROWTH. 

a native vine, noted for its toughness, and rudely 
made it into the form of a chair, holding it in place 
with branches of small trees. The seeds fresh from 
the tree were bound to the vine until they had firmly 
fastened themselves to it, the vine being allowed to 
grow in the meantime. After the seeds and boughs 
had become attached, the vine was cut from the roots, 
and this natural chair exposed to the sunlight until 
the sap had dried from the fiber and all of the material 
had hardened into a substance as solid as oak. It was 
then polished until its surface glistened like mahog- 
any. Although but three feet four inches in height 
and twenty-five inches in width, the weight of this 
curiosity is over a hundred pounds, on account of the 
hardness of the material of which it is composed. 

The armchair may well be regarded as a striking ex- 
ample of the gardening skill of the Far East. 
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New French Submarine Boat. 

The French Admiralty have decided upon 
the construction of a new submarine 
boat which will exceed in dimensions 
and displacement any yet attempted. 
Hitherto the largest submarine in that 
navy has been the "Gustave ZSdeV' of 
266 tons, but this new vessel is to be of 
350 tons. It will measure 160 feet 9 
inches in length by approximately 9 
feet draught. The boat will be driven 
by a single screw, and will have a sur- 
face speed of 11 knots. The torpedo 
armament will comprise four tubes. It 
is estimated that the cost of this vessel 
will amount of $250,000, which is about 
a third more than the cost of the most 
expensive submarine yet built for the 
French navy. It is intended to be an 
offensive arm, being sufficiently large 
to attack an enemy's ports, and to 
cruise along the commercial routes. 




Cutting Up the Whale for the Whalebone 




The Dead Whale on the Beach. 

THE LARGEST FINBACK WHALE. 



THE LARGEST FIN-ACK WHALE. 

BY WALTER L. BEASLEY. 

The American Museum of Natural History has re- 
cently secured for its department of mammalogy a 
mighty leviathan of the deep, in the shape of a huge 
female finback whale, considered the largest specimen 
so far obtained, as it measures 68V2 feet in length. 
The full-grown right whale averages from 45 to 50 
feet in length only. This new specimen is a note- 
worthy contribution to science, and when mounted 
will form a striking exhibit of marine life seldom 
seen save by whalers and voyagers in the Arctic re- 
gions. The great creature was found stranded on the 
beach near Forked River, N. J., the latter part of 
November. Before the bedy came ashore it was first 
sighted a mile or so out on the shoals by the lookout 
of the life-saving station, from which point it ap- 
peared like an overturned schooner or craft of some 
sort. Acting on this supposition the life-savers 
launched their boat and pulled out 10 the assistance of 
a supposed wreck. On a near approach they discov- 
ered the true nature of the object, which was the 
great carcass of a dead whale. The pulling strength 
of the combined crew of ten men was not equal to 
moving this large, weighty animal from its stranded 
position, so all efforts in this direction were aband- 
oned. The next day the heavy body was gradually 
pounded and pushed ashore by the incoming waves. 
On learning the news, Director H. C. Bumpus, Cura- 
tor of the Department of Invertebrate Zoology, recog- 
nizing this as a favorable opportunity for securing a 
rare and splendid specimen, immediately sent Mr. 
George H. Sherwood, his assistant, and Mr. Figgins to 
investigate, and secure the body, if possible. Being 
first on the spot, they captured the prize ahead of other 
institutions. A number of local fishermen, however, 
had in the meantime laid claim to the big whale, but 
were induced to part with the same for a money con- 
sideration. A baby whale 16 feet long was also found 
near by. 

The caudal fin or tail of the large whale measured 
12 feet 4 inches from tip to tip, the body was 30 feet 
in circumference, and its estimated weight was about 
75 tons. The length of the ponderous lower jaw was 
14 feet 7 inches, and its open mouth could have more 
than taken in an average-sized horse. Her spacious in- 
terior, including mouth space, would more than shelter 
fifty men. 

The specimen belongs to the group of whales known 
as genus Balsnoptera, which has a world-wide distri- 
bution. This particular species is named finner or 
finback by the whalers, who seldom hunt it, owing to 
the little amount of blubber and the small-sized whale- 
bone it carries. 

There were 375 plates two feet long on each side of 
the upper jaw of the whale. The right whale, the 
one regularly pursued for commercial purposes, has 
whalebone 12 feet long, and 25 to 50 barrels of blubber 
oil. 

The color of the whale was slaty blue on the back, 
and white with some blue markings below. 
There were some eighty longitudinal folds 
and stripes on the ventral surface of the 
skin. The two bodies, after the measure 
ments were taken, were buried in the sand 
to preserve their skeletons until spring, 
when they will be unearthed and taken to 
the museum for mounting in the near 
future. 

The whale is highly prized by scientists 
for exhibition purposes, from the fact that 
it is one of the best examples known illus- 
trating the influence of environment in the 
modification of structure. They are consid- 
ered as descendants of terrestrial mam- 
mals which have assumed an aquatic exist- 
ence — a change which has brought about 
very remarkable modifications in the struct- 
ure of the animals. Some organs have be- 
come highly specialized, while others have 
completely degenerated. Teeth, for inst- 
ance, which are a characteristic feature of 
land mammals, are entirely lacking in 
the adult finback, their place being 
taken in part by the whalebone. The 
fore limbs have ceased to be append- 
ages of lo-comotion, and have become 
mainly balancing organs, and they still 
retain the structural plan of the mam- 
malian fore limbs. The external fish- 
like form is perfectly adapted for 
swimming through the water, and the 
tail is not placed as in fishes, but hori- 
zontally. The hind limbs have disap- 
peared entirely externally, and are rep- 
resented by the rudiments of hind legs, 
which are found buried deep in the 
interior of the animal. These serve 
no practical purpose,, but they serve to 
indicate its former life and habits as a 
land mammal and to show in a striking 
way the effect of environment. 



) 1 903 SCIENTIFIC AMERICAN, INC. 



196 



Scientific American 



March 14, 1903. 



EECENTLY PATENTED INVENTIONS. 
Agricultural Implements. 

HAY-STACKER DRUM.— 1\ E. Sneer, El- 

lensburg, Wash. This drum, which is designed 
for use on hay-stackers, increases the motion of 
the foi'k without adding to the speed of the 
horse or other power, and also furnishes the 
greatest amount of power when most needed, 
and the greatest speed when most needed. 

MOTOR-OPERATED AGRICULTURAL MA- 
CHINE.— D. Lubin, New York, N. Y. The 
patent covers a machine with a motor-operated 
mechanism, whereby digging devices are forced 
into the ground and then the machine moved 
forward one step as the diggers are lifted with 
the earth and breaking devices rapidly operated 
to finely pulverize the lifted earth. 

AGRICULTURAL MACHINE.— 1>. Lubix, 
New York, N. Y. Two patents have been 
granted to Mr. Lubin for inventions under this 
heading. The first machine is of the class 
operated by a steam or other motor, and it 
comprises a rotary digging-tool with means 
operated by the motor for moving the vehicle 
forward at predetermined distances to rotate 
the tool and at the same time cause it to grad- 
ually enter the ground to the desired depth. 

The second machine is of the class in which a 
motor mounted on a wheeled vehicle alternately 
operates a ground digging or breaking tool and 
moves the vehicle a short distance for the next 
operation of the tool, the object being to pro- 
vide a machine so made as to automatically 
change the gear connections to cause the differ- 
ent movements or operations. 

POWER-OPERATED AGRICULTURAL IM- 
PLEMENT.— I). Lubin, New York, N. Y. The 
object of this invention is to have the imple- 
ment operated by steam or other motive agent 
in such manner as to alternately move the de- 
vice and operate the ground digging tool or 
tools by means of which the ground will be 
uniformly operated upon, finely pulverized, and 
prepared for planting or seeding. 



with a shank which 
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Miscellaneous Inventions. 

BEDSTEAD POST AND RAIL JOINT- 
COUPLING.— A. W. Busby, Milwaukee, Wis. 
A novel, simple and strong dovetail connec- 
tion has been invented by Mr. Busby, which is 
especially adapted for joining the rails and 
bed posts of wooden or metal bedsteads. The 
device may be easily disconnected when de- 
sired. The angle-iron side rails may with 
this connection be so secured to the bed post 
as to dispose either the outer or inner sur- 
faces of the rail uppermost. 

SHOE-TREE.— M. Hayes, New York, N. Y. 
Means for expanding and re-shaping boots and 
shoes to prevent them from being crushed 
or wrinkled while not in use, is provided in this 
invention. The construction of the tree is 
simple and so arranged that it may be easily 
manipulated and inserted in the shoe. 

BADGE. — G. II. Brooks, Louisville, Ky. 
The badge has a fastening formed of a spring 
wire having one end constructed as a hook 
and the other as the pin proper, the fastening 
being inserted through holes in the backing. 
The hook is provided 
holds it rigidly in place 
of the backing. 

DISPLAY-RACK.— G. 
111. Improvements in devices for exhibiting 
lace curtains, portieres, wall paper, dress goods, 
and other articles, are provided in this inven- 
tion. Provision is made for bringing any 
desired article into view and also a suitable 
cover is provided whereby dust will be ex- 
cluded from the articles to be exhibited. 

DISINFECTANT-DISTRIBUTING DEVICE. 
— S. IIesketh, Auckland, N. Z. A device for 
distributing disinfectant material is provided 
in this invention. The device may be either 
portable or stationary and is arranged to 
constantly feed the disinfectant material at 
desired strength and in desired quantity, to a 
pivoted self-emptying receptacle, which, when 
discharging material from one compartment 
will present another compartment to be filled 
from the source of supply. 

GATE. — F. V. Jacksox, Wayne Township, 
Wayne County, Ind. The gate is more espe- 
cially designed for use on farms, driveways 
and other places. The construction permits 
convenient opening or closing of the gate by 
a person on foot, in a wagon or on horseback. 
For the passage of small animals such as sheep 
and swine the gate is raised bodily without 
being opened. 

ANNULAR TANK FOR LIQUIDS.— O. 
Intze, Aix-la-Chapelle, Germany. The prin- 
cipal difficulty attending the construction of 
large tanks of cylindrical form consists in the 
connection of the bed or bottom of the tank 
with the lower parts of the cylindrical walls 
and in the construction of a supporting struc- 
ture, capable of transmitting a heavy load 
in an advantageous manner onto the sup- 
ports. The present invention provides new 
means for overcoming these difficulties. 

BRICK.— .T. B. Dttnlap. Tonkawa. Okla. Ty. 
Mr. Dunlap is the inventor of a novel com- 
position of brick or building blocks, to be used 
for all purposes, either above or below ground, 
for which bricks are ordinarily employed. 
The brick is composed of sand and certain 
chemical binder ingredients, combined in a 
new manner. 

LUBRICANT FOR WOOL AND PROCESS 
OF MAKING SAME.— G. B. IIolden, Lowell, 
Mass. The underlying idea of the invention is 



to cause wool to run smoothly through the 
machinery used in operating the same during 
the process of manufacture, and also to soften 
the wool and render it pliable. Mr. Holden 
has invented an improved lubricant which 
will accomplish this result. 

Note.— Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



Business and Personal Wants. 



READ THIS COLUMN CAREFULLY.— Y T ou 
wili find inquiries for curtain classes of articles 
numbered in consecutive order. If you manu- 
facture tbese goods write us at once and we will 
<*end you the name and address of the party desir- 
lng-theiriformation. In every case il is neces- 
sary to give the number of the inquiry, 
MUNN <fc CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 38S9.— For dealers in the different 
parts of suspenders. 

AL'Tos.— Duryea Power Co., Reading, Pa. 

Inquiry \o. 3890.— For a second-hand Becker 
vertical milling machine. 

" L'. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 3891.— For parties to manufacture a 
suitable trophy lor a public gift representing Indian 
corn. 

Coin-operated machines. Willard, 284 Clarkson St., 
Brooklyn. 

Inquirv No. 389'^.— For makers of steam turbine 
engines of 50 horse power. 

Blowers and exhausteri. Exeter Machine Works. 
Exeter, N. H. 

Inquiry No. 3893.— For makers of metalopbones. 

Dies, stampings and armature discs. Advance Manu- 
facturing Co., Racine, Wis. 

Inquiry No. 3894.— For machines for folding and 
stitching at the same time. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 

Inquiry No. 3895.— For trolley tracks for over- 
head hoisting for use in warehouses for piling up heavy 
cases. 

Metal Stamping Co., Niagara Falls, N. Y., cuts and 
forms sheet, bar, rod, or wire any shape. 

Inquiry No, 389C— For a practical ice plant of 
capacity 50 to 100 lbs. a day, of a small cooling plant for 
reducing the temperature to 40 or 50 degrees. 

Foil Sale.— 60 h. p. Otto gas engine, the latest type, 
practically new. Colborne Mfg. Co., Chicago. 

Inquiry No. 3897.— For a speed and time recorder 
to be attached to an automobile or other vehicle. 

Let me sell your patent. I have buyers waiting. 
Charles A. Scott, Granite Building, Rochester, N. Y. 

Inquiry No. 3898.— For a machine for grinding or 
pulverizing, hard substances. 

Saw Mills.— With variable friction feed. Send for 
Catalogue B. Geo. S. Comstock, Mechanicsburg, Pa. 

Inquiry No. 3899.— For makers of portable boring 
bars. 

Gear Cutting of every description accurately done. 
The Garvin Machine Co., 149 Varick, cor. Spring Sts., N.Y. 

Inquiry No. 3900.— For manufacturers of accor- 
dion pleating machines. 

Manufacturers of patent articles, dies, stamping 
tools, light machinery. Quadriga Manufacturing Com- 
pany, 18 South Canal Street, Chicago. 

Inquiry No. 3901.— For the manufacturers of the 
Coats sheep shearing machine. 

Crude oil burners for heating and cooking. Simple, 
efficient and cheap. Fully guaranteed. C. b\ Jenkins 
Co., 1103 Harvard Street, Washington, D. C. 

Inquiry No. 3902.— For importers and makers of 
sewing needles. 

The largest manufacturer in the world of merry-go- 
rounds, shooting galleries and hand organs. For prices 
and terms write to C. W. Parker. Abilene, Kan. 

Inquiry No. 3903.— For a machine for testing 
lubricating grease. 

We manufacture anything in metal. Patented arti- 
cles, metal stamping, dies, screw mach. work, etc. 
Metal Novelty Works, 43 Canal Street, Chicago. 

Inquiry No. 3904.— For a pulley-turning lathe 
wbicn will finish a pulley complete. 

The celebrated " HornsDy-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 13Sth Street, New York. 

Inquiry No. 3905.— For manufacturers of steam 
engines. 

Works Manager Wanted for Europe.— For the manu- 
facture of small scientific machines. Must be a thor- 
oughly competent practical engineer, well versed in 
work ng the most modern types of automatic machin- 
ery for making screws, studs, washers and other small 
machine parts. To a thoroughly competent man a good 
position is offered. Address W. W. W., P. O. Box 165, 
New York City. 

Inquiry IVo. 3906.— For machines for picking cot- 
ton from the stalk in the Held. 

Investment of Capital.— Stock for sale in a going 
electrical manufacturing company within one hundred 
miles of Chicago. Fine business and good plant well 
located. Investigation courted. For particulars write 
to M. Harwood, 2d Floor, Electric Building, 118 W. 
Jackson Boulevard, Chicago. 

Inquiry No. 3907.— For makers of electric floor 
planers. 

Wanted— Revolutionary Documents, Autograph Let- 
ters, Journals, Prints, Washington Portraits, Early 
American lllustr ited Magazines, Early Patents signed 
by Presidents of the United States. Valentine's 
Manuals of the early 40's. Correspondence solicited. 
Address C. A. M., Box TiTi, New York. 

Inquiry No. 3 9 OH**- Wanted to correspond with 
partus irepared to suiuiiy ;t machine for cutting wash- 
ers or gaskets directly from ahose as the hose Is fed 
into the cutting machine. 

Inquiry No. 3909.— For makers of the one man 

elevator which is run by water. 

Inquiry No. 3910.— For makers of electric light- 
ing machinery. 

Inquiry No. 3911.— For the best motor freight 
carriers run by electricity, 

Inquiry No. 391*£.— For makers of the very light- 
est engine possible, of 2 or 3 horse power, such as for 
aerial machines. 

Inquiry No. 3913.— For a wire-tapering machine. 

Inquiry No. 3914.— For machinery for making 
flour from bananas. 

Inquiry No. 3915.— For dealers in presses and 
dies for making mosaic tries and artificial stone. 

Inquiry No, 3916.— For manufacturers of decor- 
ticators. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may l>e 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



INDEX OF INVP>'^IONS 

For which Letters P; ;nt of the 

United States were Issued 

for the Week Ending 

March 3, 1903. 

AND EACH BEARING I H A T DATE. 

[See note at end of list about copies of these patents..! 



(8869) W. J. C wishes to know how to 
remove indelible ink marking from clothing. A. 
Indelible inks are of such variable character 
that it is quite impossible to reply. Many of 
these inks have nitrate of silver as a basis; 
in this case, a solution of hyposulphite of soda 
might help. Some other inks might possibly be 
bleached out with javeile water and weak 
muriatic acid ; this can be used only in white 
goods, as most dyes would be destroyed. Pos- 
sibly also a solution of sulphurous acid might 
be of service. 

(8870) R. D. H. asks for a recipe for 
making (on a small scale) a varnish which 
will restore to shabby rubber boots and shoes 
a gloss such as is imparted by the manufac- 
turers in the first instance. A. Digest 1 part 
of shellac with 10 parts of strong aqua am- 
monia until thoroughly dissolved. 

(8871) C. A. asks: Can you send me 
a formula for making condensed milkV A. 
In general, condensed milk is made by evap- 
orating in vacuum pans to about one-quarter 
of the original volume, and then adding 25 
per cent to 30 per cent of cane sugar. 

(8872) G. R. asks: 1. If there was a 
hole straight through the earth, and you were 
to drop some heavy object into it, how far 
would it goV A. If there was a hole through 
the earth, a ball dropped into the hole would 
fall as far beyond the center of the earth as it 
had fallen before it reached the center, if also 
we do not consider the resistance of the air. 2. 
Does a traction engine pull on the same prin- 
ciple as a horse, or can it pull more with a 
longer hitch? A. A traction engine pulls ex- 
actly as a horse pulls, or as any other power 
pulls. - 

(8873) J. G. H. asks: I wish to raise 
water GO feet with an air pump, for domes- 
tic purposes. 1. Is it practicable? 2. If so, 
what should be the relative sizes of the air 
and water pipes? 3. What is the best type 
of air hand compression pump to do the work? 
4. Would a two-cylinder or double pump, one 
cylinder a suction pump for water, the other 
an air compression pump, be practicable? A. 
There is no actual economy in raising water 
GO feet with air compressed by hand. There is 
great loss of labor on the compressed air by 
its discharge to refill the tank with water in 
using the tank system. The air lift system 
requires a well as deep below the water as the 
lift is above it. We advise that a combination 
air and water pump, such as you suggest, can- 
not he made practicable. 

<8874) A. P. A. asks: A dam is 10 
feet high and 10 feet wide A claims that with 
10 feet of water on one side and 7 feet on the 
other, that there is more pressure on the 
whole dam than there is when there is 7 feet 
on one side and none on the other B claims 
the opposite. A. The absolute pressure on 
the dam is due to the difference in the total 
pressures at the level of the water on each 
side. Thus the total pressure at 10 feet minus 
the total back pressure at 7 feet is less than 
the total pressure of 7 feet on one side only. 
We make the mean pressure per foot at 10 
feet 309 pounds, and the mean pressure at 7 
feet 203 pounds, and 300 — 203 = 10G mean 
pressure, as against 203 pounds for the mean 
pressure at 7 feet. 13 is correct. 

(8875) G. A. D. writes: I have been 
watching your paper for some information 
about the new copper goods put on the mar- 
ket called "Koyal" copper or "Olympia" cop- 
per. It is a dark color, and it is claimed to 
wear without scratching. Will you please tell 
me how it is done, or if you have published 
it, in which paper you have it. A. To pro- 
duce this color on copper, either dip in a solu- 
tion of 2 drachms of antimony sulphide and 1 
ounce pearl ash in one pint of water, or boil 
for fifteen minutes in a strong water solution 
of tartar. 

(8876) J. A. S. writes: Can you tell 
me or put me in the way of finding out how I 
much a tall chimney made of brick will sway, ■ 
if it will sway at all? I do not know how! 
to look for the information, and I want to be 
acquainted with the condition for personal sat- ■ 
isf action. A. Tall chimneys that are small 
in size sway in strong winds so much as to 
be easily observed and measured ; to 8 
inches from the center is not uncommon with 
very tall factory chimneys. Bi'icks and mor- 1 
tar are elastic. * 



Acid ester of methylene diguaiacol and 

making same, benzoic, S. L. Hummers 721,024 

Addressing machine, L. E. Olson 722,136 

Advertising automaton, h\ C. Dorment. . . . 721,787 

Advertising device, F. C. Dorment 721,788 

Agricultural implement, D. Lu lin 722,028 

Air inlet, self acting, V. G. Bauer 721,853 

Air lock, safety, W. I. Aims 721,991 

Air spray, compressed, L. Scruggs 721,752 

Alkali caffeine methylene disalicylate, S. 

L.. Summers 721,923 

Alloys of aluminium, producing, A. Man- 

hardt 721,814 

Ammunition, carrier for small arms fixed, 

A. Mills 722,123, 722,124 

Anchor, ship's, H. J. Brooke 721,663 

Animal trap, V. Weiler 722,065 

Annealing apparatus, Anderson & Hollings- 

worth 722,073 

Arch, concrete, G. B. Waite 721,982 

Automatic coupling, G. A. Hermanson 721,891 

Automobile, F. I,. Fay 721,876 

Automobile steering mechanism, H. II. 

Buffum 721,859 

Awl, needle, B. E. Hervev 722,105 

Axle, ball bearing, J. J. Hartney 721,700 

Baling press, C. H. Jackson 721,805 

Baling press, G. B. Triplett 722,191 

Band cutter and self-feeder, J. H. Rains 721,740 

Bandage, suspensory, J. L. Lupfer 722,121 

Battery. See Galvanic battery. 
Battery cans, etc., funnel for filling stor- 
age, T. A. Edison 721,870 

Bearing in swivel joints for hoist blocks, 

ball, F. Hooker 721,801 

Bearing, side, J. C. Wands, reissue 12,093 

Bed, mattress, or cushion, J. F. Nunan 722,135 

Beets, etc., topping machine for, C. Spreck- 

els 722,156 

Belt, conveyer, G. C. Plummer 722,039 to 722,041 

Belt pad, hernial, F. Matuchet 721,963 

Bib or faucet, S. S. Williamson 721,766 

Bicvcle attachment, H. R. Blomberg 722,078 

Bicycle gearing, M. E. Porter 721,739 

Bicycle toe clip, Thiem & Weber 722,050 

Bit, W. O. Johnson 721,894 

Blackheads, instrument for removing, Hilde- 

brandt & Johnston 722,019 

Blast furnace, C. W. A. Koelkebeck 721,956 

Boat, C. Drohovitb 721,868 

Boat, life, R. Forrest 721,690 

Boiler flue cleaner, Henderson & Thomp- 
son 721,889 

Boiler plug or cover, W. M. Jackson.... 721,955 

Book copy holder, note, C. H. Glass 722,01* 

Book, entry, Rockafellovv & Squires 721,835 

Books, device for fastening loose leaf, J. A. 

Waldo, Jr 722,061 

Boot, W. Cassie 721,668 

Bottle and stopper, combined, W. Stender 722,053 

Bottle closure and brush, Weber & Frey.. 722,170 

Bottle, non-reflllable, H. Van Wie 721,759 

Bottle, non-refillable, C. F. Hately 722,»16 

Bottle rinser, M. W. Norkcwitz 721,824 

Bottle stopper, nursing, W. H. Morton 721,722 

Bottle washing machine, W. J. Cunningham 721,673 
Bottles, apparatus for simultaneously cork- 
ing a number of, Hyden & Simonsson 721,803 

Bottling apparatus, J. Beiser 721,854 

Bowling pin, B. A. Stevens 721,976 

Box making and filling machine, W. H. 

Butler ' 721,667 

Brace, S. Clawson 721,861 

Braiding machine, W. Mundt 722,183 

Brake beam, H. C. Buhoup 721,664 

Brake shoes, making, Timms & Bush 721,845 

Brick construction, E. D. Scott 721,751 

Brick drier-, T. M. Wilson 721,988 

Bridge, bascule, Scherzer & Kandeler 721,918 

Broom holder, H. P. Lanerd 721,811 

Brush for cleaning type, J. F. McPherson 722,131 
Brushes, manufacture of, Hayden & Pow- 
ers 722,017 

Buckle, tongueless, J. H. Frees 721,947 

Building block, L. P. Normandin 721,825 

Building construction, J. Roemer 721,747 

Cabinet, kitchen, M. J. Carr .. 721,860 

Calendar, A. F. Hoffman 722,020 

Calendar roll, F. C. Smith 722,190 

Camera focusing hood, E. N. Lake 721,898 

Can, J. Kroehler 722,025 

Can filling machine, C. H. Ayars 722,075 

Can brake mechanism, J. Shelton 722,154 

Car, center dumping, R. H. Hornbrook 721,892 

Car coupling, S. L. Trueblood 722,192 

Car coupling, lateral, F. Kohn 722,114 

Car door, grain, J. H. A. Huck 722,108 

Car door lock, W. H. Fulton 722,0l»7 

Car, dumping, J. L. Hamel 722,100 

Car dust proof journal box, J. Rogers. . . . 721,836 
Car for shipping musical instruments, 

freight, C. A. Glover 721,886 

Car platform vestibule, Gibbs & Pearson.. 722,097 

Car, railway repair, G. L. Bender 721,856 

Car step, G. T. Andrews et al 722,074 

Carbonating apparatus, J. C. Murphy 721,723 

Carbonator, Collings & Griscom 721,671 

Cart or wagoti, dump, G. Streich 722,165 

Case for the reception and display of sal- 
able articles, L. W. Faber. 721,874 

Casein, producing, A. D. Charles 721,999 

Cash register, A. Pfaff 721,915, 721,916 

Cash register, electrical, J. C. Vahjen. . . . 721,981 
Cast hollow ware, coring openings in the 

walls of, P. J. JMcGuire 721,730 

Casting machine, pig, J. S. Fielding 721,878 

Cattle guard, G. A. Preston 722.043 

Centrifugal machine, E. O. Mackintosh. . 721,714 

Chain, detachable link drive, J. M. Dodge 722,001 
Chains, detachable open link for drive, J. 

M. Dodge 722,002 

Cheese cutter, J. Birch 721,658 

Chuck, E. J. Skinner 721,753 

Chute, coal, R. K. Teller 721,977 

Cigar display box, D. C. Uffelman 721,758 

Cloth shearing machines, lifting mechan- 
ism for the cutting parts of, E. H. 

Marble 721,903 

Clothes peg, R. Hawcridge 721,702 

(Mutch, Z. R. Tucker 721,925 

Clutch, E. W. Miller 721,964 

Clutch, friction, M. C. Harris 721,799 

Clutch, friction, G. L. Scott 722,150 

Clutch, magnetic, E. R. Douglas 721,678, 721,679 

Coal or rock drill, L. K. Koontz 721,895, 721,896 

Cock, stop, P. R. Fern 722,092 

Cohere* system, self-decohering, A. Popoff 722,139 

Coin receptacle, A. Gross 721,887 

Coke ovens, apparatus for making briquets 

for circular, J. W. Seaver 722,151 

Combustible fluid, producing, C. A. Kuenzel, 

Jr . . . 721 957 

Convevor, "endless, ' W. L. McCabe! '.'.'.'..'.'. 721^725 

Cooking utensil, E V. Santee 721,750 

Core bar, W. I). Ross 721,837 

Corn husking machine snapping rails, F. 

Ilagen : 721,798 

Cornice brake machine, H. Sch«tt 722,149 

Cotton conveyor, pneumatic, G. E. Rich- 
mond 721,743 

Coupling. See Automatic coupling. 

Cover, kettle, G. C. Bulgin 722,082 

Cracker box rack, O. G. Anderson 721,992 

Cranes, automatic rail gripping or locking 

device f»r electric, Wellman & Moore 722,066 

Crate, folding, J. A. Stewart 722,161 

Croquet board, parlor, B. T. White 721,764 

Curtain roller bracket, H. Reimann 721,833 

Cushion, F. Buob 721,936 

Cylinder lock, J. A. Home 721,802 

Dental olamp, W. A. McCarter 722,033 

Detector bar clip, G. Smith 721 ,975 

Die. J. R. Blnkeslee 721,659 

Disinfectants to water closets, apparatus 

for applying, F. W. Norris 721,909 

{Continued on page 197) 
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Dlspuusin; v - s't. (iould 722,0'JU 

Display l'ac», . Jtimvs 721 jam 

Distilling iinpuiVi is, N. 11. Hillor, re- 
issue ' 12,002 

Doll, W. A. Gay/! 721,948 

Door check, 0. A. Wissel 721,989 

Door hanger, sliding, J. R Millerick 721,819 

Dough mixer, J. Koelner 722,112 

Dress shield, M. G. Tilney 722,057 

Drill press, portable, O. Gustafsen 721,797 

Drilling machine tool actuating attach- 
ment, W. H. Zellers 721,930 

Blectric engine, W. T. Clark 721,669,721,670 

Electric furnace, 1". L. T. Heroult 721,703 

Electric switch system, A. L. De Leeuw 721,942 
Electromagnetic motor, A. Pol y Aguirre 722,042 

Elevator safety device, W. N. Martin 721,816 

Engine, P. F. McMonegal 721,908 

Engine for ringing bells or for other pur- 
poses, O. A. Alexander 722,072 

Engine power transmitting means, J. C. 

Blevney 721,995 

Engine sparking igniter, explosive, A. 

Evensen 721,873 

Engine sparking igniter, explosive, C. E. 

Duryea 722,005 

Engine steering gear, traction, W. F. Mc- 

Beth 721,724 

Engines, system of producing electrical 
sparks for igniting the charges of the 

explosive, G. W. Euker 722,176 

Envelop, F. P. Pidgeon 722,038 

Envelop, W. N. Bebout 722,076 

Envelop machine, G. H. Haslop 721,701 

Envelop, safety, J. N. Tabler 721,757 

Exhibiting works of art, device for, W. 

Wood 721,767 

Explosive engine, A. Evensen 721,872 

Eyeglass, J. F. Voile 722,059 

Eyeglass guard, S. A. Bromberg 722,080 

Fan for hammocks or cots, self-acting, G. 

D. McElwee 722,034 

Feed trough, W. L. Hollar 722,107 

Filter and press, combined, L. Bolz 722,172 

Filtering material, machine for washing, 

Loew & Bolz 721,711 

Fire escape, J. J. Johnston 722,110 

Firearm, magazine, A. Mills 722,125 

Fireproof partition, H. Maring 721,962 

Fish net, I. E. Palmer '. 721,914 

Fish trap, I. E. Palmer 721,913 

Flanging machine, Rowland & Deming.... 722,186 

Flash lamp, J. Le May 722,117 

Flooring clamp, W. H. Early 721,681 

Fluid mixer, automatic, S. A. Smith 721,973 

Fluid pressure brake, M. McOomas 722,128 

Fluid pressure engine, F. W. Lanchester. 721,899 
Flush tank feeder and cleaner, C. C. Ewing 721,685 
Fowl catching and holding device, J. S. 

Orr . 721,829 

Fowl catching device, H. C. Priebe 721,917 

Freezing the ground and excavating or tun- 
neling, C. P. Perin 721,830 

Furnace, Miller & Cotton 721,720,721,818 

Furnaces, device for feeding air and steam 

to, O. N. Guldlin 721,695 

Furniture member fastening device, J. P. 

Howard 722,178 

Galvanic battery, reversible, T. A. Edison. 721,682 

Game device, J. L. Holmstrom 721,953 

Garment clasp, M. Coffey 721,782 

Garment creasing device, N. McDevitt.... 721,822 

Garment, nether, J. Firsching 721,687 

Garment supporter, O. S. Lippincott . . . . 721,90'2 

Gas burner, W. B. Carrick 721,997 

Gas burner, safety, .7. B. Loughead 722,027 

Gas generator, acetylene, D. N. Long.... 722,181 
Gas generator or lamp, acetylene, J. D. 

Tejada 721,675 

Gas lighting, burner for incandescent, T. 

J. F. Ryland 722,147 

Gas regulating system, G. R. Siefken 721,972 

Gas retort discharging apparatus, W. R. 

Herring 721,952 

Gear planer, J. E. Gleason 722,098 

Gearing, power transmitting, O. Dockstader 721,943 

Girth, J. Wright 721,769 

Glue, making, R. Arena 721,852 

Golf club, J. Govan 722,011 

Governor, L. J. Watson 721,846 

Governor, rotary engine, Craig & Flem- 
ing 722,085 

Grain drying means, L. W. Liles 722,118 

Grain separating screen, C. Closz 721,940 

Grinding mill, J. C. Wegerif 721,984 

Gun, trap, D. C. Townsend 721,980 

Halogenizing organic fluids, L. Marckwald 721,961 
Hame and trace connection, A. L. Green... 721,796 
Hame and trace connector, C. L. Wiedrich 722,987 

Hammer, power, J. Delane 722,087 

Harness tightening device, C. Beranek.... 722,077 

Harvester, grain, Maloney & Dore 722,182 

Hat guard, Wilson & Shaver 721,848 

Hay and stock rack, combined, J. G. Sut- 
ton 722,054 

Heating plant, steam, D. F. Morgan 722,127 

Hinge, E. A. Moore 721,721 

Hinge, W. A. Peay 721,738 

Hoist, L. D. Round ' 721,968 

Hoof shears, O. C. Coulon 721,672 

Horse blinder, O. Vikoren 721,760 

Horse kicking block, G. Lewis 721,959 

Horseshoe, S. V. N. Hamilton 721,888 

Hose coupling, A. B. Wells 721,985 

Hose nozzle, J. Busha 721,665 

Hose nozzle, C. R. Robinson 721,746 

Hub, Z. T. Kale 722,023 

Husking pin, P. A. Waller 721,762 

Hydrocarbon burner, G. T. Wadkins 721,761 

Hydrocarbon burner, H. L. Sherwood 722,155 

Hydrocarbon burner, W. J. Stoermer 722,163 

Hydrometer, P. G. Richter 721,744 

Ice into cubes or blocks, machine for saw- 
ing, J. S. Duncan 721,789 

Indicator, G. C. Bailey 721,772 

Insect Trap, A. C. Davis 721,866 

Insect trap, H. S. Raymond 722,143 

Jars, bottles, jelly glasses, etc., closure 

for, Kunkel & Robinson 721,897 

Joint making machine, H. C. Schneider.. 722,197 

Kinetoscope, W. R. Meikle 721 ,718 

Kneading apparatus, dough, J. Koelner.. 722,113 
Knife and fork cleaner, T. Davidson, Jr. 722,174 
Knob and bell, combined door, W. R. Far- 

rell, Jr 721,945 

Labeling machine, E. T. McKaig 722,035 

Ladle, P. J. McGuire 721,729 

Lamp socket, plural, R. B. Benjamin. 

721,774 to 721,779 
Lamp sockets, cluster of plural, R. B. 

Benjamin 721,780 

Lamps, means for protecting gas or vapor 

electric, S. E. Flichtner 721,689 

Lamps, protecting device for gas or vapor 

electric, M. von Recklinghausen 721,741 

Lantern, signal, F. V. Benson 721,657 

Last and hinge, S. Mawhinney 721,717 

Latch, R. A. Stearman 721,921 

Lathe stock feed mechanism, turret, Z. 

B. Coes 721,862 

Lathe tool holder, T. B. Tiefenbacher 721,979 

Ledger, general, C. A. Schoefleld 721,969 

Levol and plumb, combination, H. V. Green 721,694 

Life preserver, I. W. Maccolini 721,813 

Lifter. See Plate lifter. 

Lightning arrester, W. J. Chapman 721,939 

Lime, treating, B. E. Eldred 721,871 

Liquid mixing apparatus, S. A. Smith.... 721,974 
Liquid supply rolls, controlling device for, 

J. White 721,765 

Lock, I. Wide 722,194 

Loom filling feeder, automatic, E. & J. 

V. Cunniff. 721,784 

Loom jacquard machine, J. E. & W. J. 

Garlick 721 ,885 

Loom shuttle tension device, J. E. Tichon 721,978 
Loom, thread winding, F. H. Frissell.... 721,792 
Looms, thread parting mechanism for weft 

replenishing, Brun & Bicking 722,081 

Low joint indicating mechanism, C. M. 

Bennett 721,933 

Lumber registering attachment, W. G. Bos- 
well 721,857 

Mandrels for conduit sections, grappling de- 
vice for, R. W. Lyle 721,713 

Mark and display stand, universal, H. 

Frankel 721,791 

Mash tun and wort separator, convertible, 

M. Henius.. 721,890 

Mattes, converting, R. Baggaley 722,198 

Measure, computing, F. P. Ream 722,045 

Measuring and filling apparatus, A. C. 

Wright 721,850 
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FOR FINE, ACCURATE WORK 

Send f orCatalogue B. 

SENECA FALLS MFG. CO. 
695 Water Street, 

Seneca Falls, N.Y.. U.S. A. 




Ennt anrl Pnuior and Turret Lathes, Plan- 
rUUl allli rUWCI ere, Shapers, and Drill Presses. 
SHEPABD LATHE CO.. 133 W. 2d St., Cincinnati, O. 
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FREE FOR- 30 DAYS. w 

We will send oureran.l new book -HOW TO MAKE 
MONEY WITH POULTRY AND INCUBATORS" 
free, postpaid, fortho next 30 daja to allwhomen- 
tion thiB paper id wfitln; for it. It'a the beat we 
ever published. 8x11 ine. 196 pages. HandBom* 
original illustrations. 12 special chaptorson vital 
poultry subjects. Write to our nearestoffloe for It. 
Cyphers Incubator Co >( 
Buffalo, S. Y., Chicago, 111., 

Boston. Mass. , New York, W. i ■ 



The Eureka Clip 

The most useful article ever invented 
tor the purpose. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be bad of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated Safety 
Pin Co., Box 121, Bloom field, N. J. 




THE OBER LATHES 




Measuring and indicating electricity supply, 
apparatus fur, C. II. Mens 

Measuring device, height, J. A. Ileatly.... 

Mechanical movement, C. E. White 

Mechanical movement, G. Ueer 

Melting apparatus, portable, N. S. Jen- 
kins 

Mercerizing machine, C. L. Weichelt 

Metal working machine, W. T. Soars 

Mirror bracket, W. S. Douglas 

Miter box, adjustable, Sherman & Moore 

Moistener, envelope, A. M. Osmun 

Molder's flask, C. Phelps 

Molding apparatus, I'. J. McCJuire 

Molding flask, P. J. McGuire 721,726, 

Molding machine, A. Lotz 

Motion, means for retarding or stopping, 
M. S. Obun 721,826, 

Motor suspension, \V. O. Webster 

Motors into gear, device for throwing, L. 
Maurer 

Movemt-nt cure apparatus, C. Owens 

Music holder, sheet, F. H. Duesler 

Musical instrument motor, mechanical, J. 
Courville 

Nasal dish, H. L. Harris 

Xozzle, J. Bean 

Nut lock, G. F. Dobbs 

Nut lock, T. B. Stevenson 

Nut lock, W. R. & G. W. Young 

Gil burner, Lassoe & Lovekin 

Oil burner, generating, P. S. Spiller 

Oil cake trimmer, Dion & Belanger 

Optical apparatus, E. W. Beebe 

Oscillating engine, T. Barrow 

Overshoe fastener, S. W. Wilt 

Package, merchandise, Fitch & Olney 

Packing and packing case for piston rods, 
metallic, Lewis & Kunzer 

Packing for piston rods, metallic, Lewis & 
Kunzer 

Paper bag holder, L. C. Bunnell 

Paper feeder, automatic, J. L. Sellar 

Paper, preparing paraffin or waxed, C. I. 
Goessmann 

Paper pulp screen, W. R. & H. R. Farns- 
worth 

Paper roll holder, H. J. Shephenson 

Paper trimming machine, wall, F. L. 
Fisher 

Pavements, forming wearing surfacrs for 
asphalt, D. P. Mullen 

Pen, fountain, R. A. Hamilton 

Photo plates, portable daylight developing 
box for, S. J. Sloan 

Photograph developing, toning, and fixing 
apparatus, A. Schwarz 

Piano, A. A. Huseby 

Pianoforte, J. H. Butler 

Pictures and viewing or reproducing ani- 
mated scenes therefrom, apparatus for 
taking, Huet & Daubresse 

Pipe and bolt wrench and cutter, convert- 
ible, J. J. Gunther 

Pipe cutting and threading machine, J. 
B. Dumais 

Pipe or bolt threading machine, F. Muen- 
ger 

Pipe wrench, J. J. Rhinelander 

Pipe wrench and cutter, C. S. Bonney.... 

Piston head, A. J. Robertson 

Placket fastener, L. A. Gilpatrick 

Plane, J. Allen 

Planing machine, floor, Stephens & Good- 
ale 

Planter, corn, W. S. Graham 

Planter or fertilizer distributer, T. H. 
Nance 

Plastic gate or corner post, J. A. Mit- 
chell 

Plate lifter, J. A. Dansereau 

Plow, ditching, J. Z. Stafford 

Plows, etc., disk bearing for disk, W. P. 
Hendon 

Power motor, C. C. Robertson 

Power transmitting device, Jeffery & Sym- 
monds 



and Chair Legs and other irregular 
work. 

By Send for Circular A. 

The Ober Mfg. Co., 10 Bell St., Chagrin Falls. 0., U.S.A. 




For Turning Axe, Adze, Pick, 

Sledge, Hatchet, Hammer, Auger, 

File, Knife and Chisel Handles, 

Whiffletrees i, Yokes Spokes, Porch Precioug stono Bett i ngS , fastenings for, M 

Spindles, Stair Balusters Table L j_ Girdany.. ... 

" ""' ~'" 1 """ '""-"- '"" Press. See Baling press. 

Pressure regulating, governing, safety ap- 
paratus, F. Kruger 

Printing cotton, F. Sohaab 

Printing machine, multicolor, F. H. Mow- 
bray 

Printing press delivery mechanism, W. 

Scott 

Pulley mold making apparatus, Day & 

Anderson 

Pump, W. A. Kerfoot 

Pump, A. Radovanovic 

Pump, combustion engine, G. A. Gemmer. . 
Pump for cylinder lubrication, oil, J. W. 

McClure 

Pump, rotary, W. E. Cook 

Pump, rotary, J. Robinson 

Pump valve, steam, J. II. Bullar, reissue 

Pumping apparatus, air, B. B. Bower 

Puzzle, J. B. Olsen 

Radiator air vent controlling apparatus, 

W. S. Johnson 

Rail joint, E. W. Long 

Rail joint and fastening, T. II. Davis.... 
Rails, means for removing sleet, snow, and 

from third, P. Lindemann 

and turn- 



GASOLINE 

ENGINES 

Marine & Stationary 

from 1-4 to 16 H. P. 

A thoroughly satisfactory engine 
at a moderate price. 

Write for catalogue. 

THE CLIFTON MOTOR WORKS. 

233 K. Clifton Ave., Cincinnati, O 

* I^B^^M CROSS TESTS 
± Egg ^^ LEVEL I 

»-a~j« Leveling is indi- ™ ^™ ^™ ™* " 




rated every way without moving the < 'Railway buildmg, tie dumpmg 
tool. Weig'hs 3 ounces. Size 2 in. x 3 in. • „ ^mg mechanism for, C. Conran 
xV£in. Price 81.50. ♦ 

W Catalogue of Fine Toots free. 

the L A-&o s i); A M R Aii.T't}. < &?A.s 



Box 13, 



MAXIMUM POWER-MINIMUM COST. 

If you use a pump for 

beer, lard, acids, starch, 
petroleum, brewer's . ,„,,,,, 

mash, tanner's liquor, R a70I . «tron haiieer F 
cottonseed oil or fluids, ^ azi M -' ] ' liai ^"> ' 
hot or cold, thick or thin 
you want to get the 
TABER ROTARY PUMP 
which does the most work at 
§ the least expense. Simply 
constructed. Can be run at 
any desired speed. Perfect- 
ly durable. All parts are interchangeable. Needs no 
skilled workman. Defects guaranteed. Catalogue free. 
TABER PUMP CO., 32 Wells St., Buffalo, N.Y., U. S. A. 





MIS 



GRINDER 

Has no pumps, no valves. No 
piping required to supply it with 
water. Always ready for use. Sim- 
plest in construction, most efficient 
in operation. Price will interest you. 

W. F. A- JNO. BARNES CO., 

Established 187*2. 
1999 Ruby St., Rnokft'ord, 111. 



no ^mfSShrst^f^- 

Si/pERI°R 

FOB 

HOISTING"* 11 
8J?0I?Em/C&£ASCOMl>?OPE C0. 

STLOU/S, MO. 




Presses for 
Sub=Press Work. 

Five sizes. Sub-Presses and 
Tools to order. 

|jy Send for Catalogue. 

BLAKE & JOHNSON, 

P. 0. BOX 7, WATERBURY, CONN. 




Railway cross tie, F. W. Dunnell, reissue 

Railway cross tie, D. Ford 

Railway motor ventilating system, J. H. 
Feieler 

Railway signaling apparatus, II. J. Jef- 
coate 

Railway tie, Z. C. Bobbins 

Railway tie, F. J. Siblev 

Railway track, J. R. McFull 

Railwa.v vehicle coupling apparatus, G. B. 
Orton 

H. Anderson 

Razor strops, preparing, (I. W. McFarland 

Refining engine, S. R. Wagg 

Refrigerating apparatus, still for absorp- 
tion, N. W. Condict, reissue 

Refuse, apparatus for treating and utiliz- 
ing town, W. P. Wrightson 

Rein holder, B. A. Smith 

Rocker or wheel, cushioned, J. M. Martin 

Rolling mill, C. L. Huston 

Rotary steam engine, Craig & Fleming.. 

Routing table, D. M. Heald 721,949, 

Ruler and blotter, combined, H. C. Probst 

Ruling and erasing implement, A. W. 
Steiger 

Saddle pad, riding, B. F. Amos 

Sash adjuster and locking device, F. 
Bower 

Sash fastener, F. X. St. Louis 

Sash lock, O. Wall 

Saw mill, band, Prescott & Thmiow 

Sawmill carriages, pressure fluid feed for, 
G. F. Steedman 

Sawmill set works, D. C. Prescott 

Sawing machine, wood, T. M. Dunagan, Jr. 

Scale, E. Finn 

Scale, weighing, J. W. Cartwright 

Scale, weighing and computing, S. A. 
Brown 

Scow, dumping, W. Y. Gambee 

Screw driver attachment, O. M. Gamwell 

Screw fastening device, E. Rieger 

Screw stock, E. Mengel 

Sealing attachment, bag, E. Tyden 

Seed cleaner, F. J. Prame 

Seed or fertilizer drill, T. H. Nance 

Seeding machine, S. H. Jones 

Self closing gate, J. W. Henderson 

Self oiling wheel, E. Ramsay 

Sewed articles, seam for, J. J. McLoughlin 

Sewing machine attachment for sewing on 
buttons, C. Schneider 

Sewing machine feeding device, O. S. Har- 
mon 

Sewing machine hcmmer, O. S. Harmon.. 

Shade holder, R. M. Hill 

Shade roller spring mechanism, W. D. 
Harned 

Shafts of metal, forming pawl openings 
through round, A. B. Case 

Sharpener, lawn-mower knife, G. Farns- 
worth 

Shears. See Hoof shears. 

Sheet delivery mechanism, R. T. Johnston 

(Continued on vage 19H) 



722,0MJ 
721,800 
721,847 
722,090 

721,808 
722,084 
721,841 
721,944 
722,051 
721,911 
721,831 
721,727 
721,728 
722,120 

721,827 
722,063 

722,122 
721,737 
722,004 

722,196 
722,102 
721,656 
721,676 
721,844 
721,990 
721,900 
721,755 
721,867 
721,773 
721,932 
722,069 
721,880 

721,710 

721,709 
721,996 
721,970 

721,693 

721,875 
722,159 

722,093 

721,906 
722,013 



721,839 
721,706 
721,660 



721,954 

722,012 

722,090 

722,032 
722,144 
721,660 
722,146 
722,009 
721,771 

721,922 
721,795 



722,126 
721,865 
721,920 

721,951 
721,834 

721,807 

721,692 

722,026 
722,050 

721,905 

721,840 

721,785 
721,810 
722,142 

722,008 

722,184 
721,863 
722,185 
12,088 
721,662 
721,910 

721,809 
721,712 
722,175 

721,960 

721 ,783 

12,091 

722,094 

721,877 

722,109 
721,745 
721,919 
721,907 

721,735 
721,654 
722,129 
722,060 

12,089 

722,195 
721,754 
721,904 
722,022 
722,080 
721,950 
722,141 

722,100 
721,05.3 

722,079 
722,162 
721,983 
721,966 

721,842 
721,965 
721,680 
721,879 
721,998 

722,173 
721,883 
721,884 
722,046 
721,719 
721,926 
722,140 
721,733 
722,111 
722,104 
722,044 
721,731 

722,188 

722,014 
722,015 
721,704 

721,699 

721,781 

722,177 

721,893 



IF YOU SHOOT A RIFLE 

Pistol or Slwtijwn, you'll make a Bull's 
Eye by sending three 2c. stamps for 
the ideal Haiulr-Dook "*4," 126 pages 
FREE. The latest Encyclopedia of 
Arms, Powders, Sliot and Bullets. Men- 
tion Scientific American. Address 
IDEAL MFG. CO., 26 U St., New Haven, Conn., U.S.A. 




• • 
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110 1 

Tarda Fine Poultry. 



It's a Guarantee of Qualit) 

2,000,000 
Sold In 12 Years 

RY REEL WARRANTED 

Booklets mailed free 

The Andrew B. Hendryx Co. 

New Haven, Conn., U.S.A. 

RELIABLE 

INCUBATORS and 
BROODERS. 

Satisfaction guaranteed or your money 
back. Bend 10 cents postage for frreat poul- 
try book j ust issued, explaining remark- 
able guarantee under which we sell. 
Reliable Incubator *fe Brooder Co.. 
BoxB-IOf) qolncy, 1)1. 



Telephones 

$3.50 

House 'phones, any number on line, for 
home or factory. Complete line of tele- 
phones and supplies for exchanges, party 
lines, farmers' lines, etc. Writeior book- 
let " How to Construct a Telephone Sys- 
tem." Catalogues free. 
JULIUS ANDRAE & SONS CQ., 
219 W. Water St., Milwaukee, Wis. 




THE INTERNATIONAL, 
KEROSENE OIL ENGINE 

is the most simple, compact and power- 
ful ever constructed for practical pur- 
poses. Needs less attention, is less lia- 
ble to get out of order and is cheaper 
to run than any engine manufactured. 
Simple, durable, economical and relia- 
ble. Nothing but ordinary Kerosene 
Oil required to run it. Safe and easily 
operated. 
International Power Vehicle Co., 

STAMFORD, CONN. 





Rawhide Pinions and 
Accurate Metal Gears 

Can furnish anything in 
this line. Get our prices 

THE NEW PROCESS RAWHIDE CO. 
Syracuse, N. Y. 



THE STEAM TURBINE; THE STEAM 

Engine of Maximum Simplicity and of Highest Ther- 
mal Efficiency. By Prof. R. H. Thurston. A valuable 
Beries of articles having cuts of some of the more effi 
cient engines of thistype-the Parsons', De Laval, Dow, 
etc.; with exhaustive tables giving the result of tests 
and much general data on the subject. Contained in 
Supplement Nos. 1306, 1 307 and 1308. Price 10 
cents each. For sale by Munn & Co. and all newsdealers 




THE FRANKLIN DYNAMO 

50 Watts, 10 Volts, 5 Amperes 

3,000 to 4,000 revolutions. SetB of mate- 
rials finished parts, complete machines. 
For amateur construction— very efficient. 
Will drive a dental engine, sewing ma- 
Chine or small lathe ; run as a generator, 
will furnish current for six 6-candle 
lamps. Parts, $3.50, ¥6.00, $8.50. Com- 
plete, $12.50. Write for circular 9. 

Parsell& Weed. 129-131 W. 31st St., N.Y. 



The"ClarkSintz" 

Marine, Stationary and Automobile 
Gasoline Engines and Transmission 
Gear. Engines, Single, Double and 
Three Cylinder. Cutshows Double 
Cylinder Marine Engine. 
Send for circular. 

Manufactured bv 

CLARK SINTZ, 

S. K. cor. Pulton & Front 8ts. 
Grand Rapids, Mich., U.S.A. 





IYPEWmTERSM A A L KE 5 



All the Standard machines SOLD or RENTED ANY- 
WHERE at HALF MANUFACTURERS' PRICES. 

Shipped with privilege of examination. Send for Cat. 

Typewriter Emporium. 203 i.aSaiteSt., Chicago 



If You Want the Best Lathe and Drill 




CHUCKS 




BUT 

WESTCOTT'S 

Stronges t 
Grip, Great- 
est Capacity 
and Durabil- 
ity, Cheap and Accurate. 

Westcolt Chuck Co.. Oneida, N. Y., IT. S. A. 

Ask for catalogue in English, French, Spanish or German* 
First Prize at Columbian Exposition, 1893. 



J UST PU B 1- 1 SMEP 

Practical Poin ters 
For Patentees 

Containing Valuable Information and Advice on 

THE SALE OF PATENTS. 

An Elucidation of the Best Methods Employed by the 

Most Successful Inventors in Handling Their Inventions. 

By F. A. CRESEE, 1H. E. 

144 Pages. Cloth. Price, 81.00. 

THIS is the most practical, up-to-date boob pub- 
lished in the interest of Patentees, setting forth 
the best methods employed by the most success- 
ful Inventors in handling their patents. It is 
written expressly for Patentees by a practical 
Inventor, and is based upon the experience of 
some of the most successful Inventors of the day. 

It gives exactly that information and advice about 
handling patents that should be possessed by every in- 
ventor who would achieve success by his ingenuity, and 
will save the cost of many expensive experiments as 
well as much valuable time in realizing from your in- 
ventions. It contains no advertisements of any descrip- 
tion and is published in the interests of the Patentee 
alone, and its only object is to give him such practical 
information end advice as will enable him to int Plligent 
ly handle his patent successfully, economically and 
profitably. 

It gives a vast amount of valuable information along 
this line that can only be acquired by long, expensive 
experience in realizing from the monopoly afforded by a 
patent. 

tW~ Send for Descriptive Circular. 

MUNN «&. CO., 
Publishers, 361 Broadway, New Y»rk. 
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Scientific American. 



March 14, 1903. 




Primitive Method of Locomotion, Nineteenth Century. 

E-ase of Operation 

(accessibility, manipulation, adjustment) is of paramount im- 
IHirtanre in motor vehicles, I nstantaneous speed control, most 
1 onvcnieiit. steering < \j vice an d immediate access to every part 
of the mechanism, are points of marked superiority in 



^J^tfSC 8 



Touring Cars 

Each part is interchangeable, and— except body and tires— is 
made in our own factory under constant, watchful supervision, 
and is subjected to severest lesfs. 

The Rambler c.iu therefore be used by anyone with absolute 
safety, and will carry two people over any ordinary road in 
any kind of weather. 

Complete Illustrated Catalogue fully describing 



the various points of undeniable superiority, A^rft f|fj 
Model E (like cut) O/OU.UU 



mailed free. Ask for it. 





We manufacture gears 
and oodies suitable for 
all purposes. We also 
sell supplies and can 



furnish any part < 
the pa rts for 



ill 



gasoline 
or steam rig. See our 
late catalogue, FREE. 

>'EUSTADT- 
PERRY CO., 

S26-830S. 18th St., 
St, Louis, Mo. 



b & Co., 51 Hudson St., New York, Export Agents. 



GASOLINE AUTOMOBILES. — VALU- 

able illustrated articles on tbe above subject containing 
many details of Lhe motors and vehicles, are contained 
in Supplement Nos. 1099, 1270, 1295 and 1311- 
Price 10 cents each. For sale by Munn & Co, and all 
newsdealers. 



THE MOST MODERN AUTO 

ELHORE AUTOMOBILES. 

Practical, Durable 
Efficient. Easy to 
control at any 
speed. Double cyl- 
inder motor, 
smooth eliding mo- 
tion. 2 models, $800- 
$1500. Get further 
information free. 

ELMORE MANUFACTURING CO., Clyde, 0., U. S. A. 





» p* i /\ in now *a 9&™ ^^ami^ 

Sent O.O.D. subject to jpL examination anywhere. No] 
deposit required. Ex- Impress paid only, when cash 
accompanies order. H Catalog free, with descrip-l 
tion and key to this illustration. | 

JHE VIM COMPAMY. c aS'Sie FnCAGOj 

M^BBBi SOLE MANUFACTURERS BMHMM 
Mention Scientific American. 



GAS ENGINE 



Price, 
$15.00 




IGNITERS 

LATEST TYPE. BEST WftnP. 



For Marine, Automobile or Stationary 

Engines. Fully Guaranteed. 

Write for Circular. 

The Carlisle & Finch Co., 

233 E. Clifton Ave.. Cincinnati. Ohio 



SYNCHRONOGRAPH.— A NEW METH- 

od of rapidly transmitting intelligence by the alternate 
ins current. A full description of the interesting ap- 
paratus of Crehore and Squier. 13 illustrations. Scten 
tifjc American supplements 11 14 and 1 115« 
Price 10 cents each. For sale by Munn & Co. and all 
newsdealers. Send for new catalogue. 



Absolute Range Perfection 

jtj SoldforCash oron 
Monthly Payments. 

$10to$20 
Saved. 

Freight 
paid east 
of the 
?.: Mississip- 
pi River 
and north 
of the 
Tennessee 
Line; 
equalized 
beyond. 

Your money re- 
funded after 6 
months' trial if 

Cla.pp's Ideal Steel R_a.nge 

is not 50 per cent, better than others. My superior location on 
Lake Erie, where iron, steel, coal, freights and skilled labor are 
cheaper and best, enables me to furnish a TOP NOTCH Steel Rantre 
at a clean saving of $10 to |'.'0. Send for free catalogues of all styles 
and sizes, with or without reservoir, for city, town or country use. 
CHESTER D. CLAPP, 688 Summit St., Toledo, O. 
(Practical Stove and Range Man.) 




D. L.HOLDEN I 

c REAL ESTATE TRUST B'LD'G.PHILA., PA. 

— O0U MANUFACTURER . ** _ •.•Milium 

Regealed ICE MACHINES 



■ cleaning machine, R. 
et. metal structure for, 



D. 



P. 



Sheet metal plat 

Buncke .... 
•Shelves, etc., sin 

M. Wege 

Shoe polishing machine, J. R. McGarrity.. 
Shoe uppers, handling horse for, M. A. Hay- 
ward . 

Shoe uppers, system of handling and stor- 
ing, M. A. Hay ward 

-Sifter for heaters, etc., coal and ash, C. tl. 

Cadwallader 

Silver plating or gilding process, J. Schiele 

Skate sharpener, A. A. Stepzinski 

Skirt edging, (J. Koss 

Smoke consuming apparatus for furnaces, 

J. Alves 

Smoke consuming furnace, J. B. Harris.. 

Snap, harness, E. L. Maranville 

Snow excavator for railways, etc., O. B. 

H. Hanneborg 

Snow removing Hanger, J. W. Russell.... 

Spectacle holder, E. II. Ford 

Spinning frame, A. E. Rhoades 

Spinning machine, G. II. Ellis 

Sprinkler system, automatic, J. F. Brass 

Station indicator, I*. J. Wilson 

Stay bolt, S. II. Dunning 

Steam engine, C. W. A. Taylor 

Steam engine, J. J. Burke 

Steam trap, J. Westley 

Steamer for culinary purposes, M. A. Shau- 

man 

Steering apparatus, F. R. White 

Still, G. F. Ahlers 

Stove, J. Wilson 

Stove, heating or cooking, P. S. Spiller.... 

Stove, oil, A. B. Hutchins 

Stovepipe holder, I*. E. Getz 

Stovepipe thimble, R. E. Mann 

Sugar and solutions thereof, purifying, 

Spreckels & Kern 728,107, 

Sugar mold, H. Pasburg 

Surgical instruments, making india rubber, 

B. G. Work 

Surgical needle, J. A. Nelson 

Switch, J. N. Kelman 

Switch actuating mechanism, J. H. Fitch 

Syringe, vaginal, U. McPherson 

Table adjustable angularly and vertically, 

O. C. Dorney 

Table or typewriter desk, M. A. Deimel... 

Target trap, W. W. McQueen 

Telephone line testing system, W. W. 

Dean, reissue 

Telephone system, S. B. Fowler 

Telephone systems, trouble test for auto 

matic, F. N. Reeves 

Telephone transmitter, A. F. Lawson 

Telephone transmitter, L. Mellett 
Telephone transmitter, C 
Tent, canopy, or awning, 
Thermometer, electric, A. 
Tie plates, making, J. M. 
Tiles, joining metallic roofing, 
Tire fastening device, vehicle, 

Tobacco truck, A. G. Cox 

Tooth regulator, E. H. Angle 

Toy, T. G. Davis 

Toy, scientific, W. H. Zimmerman 

Toy, wheeled, E. Belenger 

Traction engine, B. T. Gibbons 

Tractor and coke loader, E. A. Moore 

Transmission mechanism, A. E. Osborn.... 
Transom operating apparatus, E. Wait.... 

Trolley, W. H. Goodyear 

Trolley stand, W. B. Norton 

Trolley wheel for electric tram cars, A. 

Selz 

Trolley wires of electric railways, wire 

holder for, L. von Orth 

Trough. See Feed Trough. 

Trousers, L. A. Peak 

Trousers stretching device, E. J. Sander. . . 

Truck, J. J. Moule 

Truck, 0. E. Taft 

Truck, car, G. B. Maltby 

Trunk lock, C. Salviolo 

Truss pad, hernial, P. A. Lorenz 

Twister thread guide, J. R. O'Neil 

Twyer for cupola furnaces, S. Watt 

Typewriter key cap, B. C. Fox 

Upholstering machine, Hyman & Orcutt.... 

Valve. J. N. Sanborn 

Valve, alarm safety, Robison & Shafer.... 

Valve, float controlled, A. Caron 

Valve for compressed air motors, revers 

ing, J. Keller 

Valve gear, F. Feldnaus 

Valve gear, engine, A. D. Baker 

Valve, reducing, S. M. Vauclain 

Valve, regulating, C. O. Myers 

Valve truing mechanism, H. H. E. Nemitz. 

Vehicle, C. W. Hunt 

Vehicle draft attachment, E. N. Clink 

Vehicle, motor propelled, F. W. Lanches 



Ilolmok . . 
E. Arnett. 
Zeleny . . . . 
Sellers 



Quinn. 
Stone. 



ter 



motor, Packard & 



Vehicle running 

Hatcher 

Vehicles, change gear for motor road, De 

Dion & Bouton 

Velocipede steering mechanism, B. F. S. 

Baden-Pow-ell 

Vending machine, Shafer & Howe 

Ventilator, W. Edwards 

Vessels, apparatus for extracting stranded, 

J. Arbuckle 

Vessels, grounding preventer for marine, C. 

Dornf eld 

Wagon body hoist, M. Plummer 

Wagon bolster hay rack attachment, A. 

Hagemeister 

Wagon, dumping, A. C. Lemnn 

Waists, attachment for men's or boys', H. 

Saum 

Washing machine, J. Gladwin 

Washing machine, F. II. Wiard 

Washing machine, J. Vining 

Washing machine, S. Walter 

Washing machine, F. Warbritton 

Watch glass tray or drawer, E. U. Kinsey. 

Water closet bowl, J. .T. Donovan 

Water closet flush valve, M. Hogan 

Water gage, C. Wehner 

Water heater, W. F. Cushman et al 

Water motor, B. B. Bower 

Weanor, calf, G. M. Lnftiss 

Weed puller, R. Russell 

Weighing apparatus, A. L. Buckland 

Wheelbarrow, C. A. Baker 

Whip socket, locking, Dover & Gardner.... 
Whips, means for uniting parts of, M. O. 

Felker 

Wicks, manufacture of slow burning, R. 

Esche 

Window frame, adjustable, E. F. Pangburn 
Window frame, sheet metal, C. Harris. . . . 

Wire stretcher, M. Matheson 

Wire stretcher, J. A. Foster 

Wire stretching machine, J. B. Wilson.... 
Wooden corks, making, L. Le Franc 



721,935 

721,028 
721,823 

722,018 

722,103 

721,937 
722,148 
721,843 
722,115 

721,652 
721,698 
721,815 

721,697 
722,187 
721,881 
722,145 
721,684 
721,858 
722,068 
721,869 
722,055 
722,083 
722,193 

722,153 
721,986 
722,071 
722,067 
721,756 
721,707 
721,691 
722,029 

722,158 
722,137 

721,768 
722,133 
722,024 
721,688 
722,130 

722,003 
722,000 
722,132 

12,090 
721,882 

721,742 
721,708 
721,817 
722,021 
721,903 
721,770 
722,152 
721,967 
722,164 
721,864 
721,655 
721,674 
722,070 
721,855 
722,090 
722,031 
721,736 
721,927 
721,794 
722,036 

722,189 

721,734 

722,138 
721,749 
721,820 
722,166 
721,715 
721,838 
721,812 
721,828 
722,062 
722,006 
721,804 
721,748 
722,047 
721,938 

722,179 
721,790 
721,994 
722,058 
721,821 
722,134 
721,705 
722,084 

722,116 

721,912 

722,089 

722,171 
721 ,971 
721,683 



721,677 
721,832 

721,696 
721,9111 

722,049 
721,793 
721,929 
722,167 
722,168 
722,109 
722,180 
721,786 
722,106 
721,763 
721,941 
721,661 
722,119 
722,048 
721,934 
721,931 
722.088 

721,686 

722,091 
722,037 
722,101 
721,716 
721,946 
721,849 
721,958 



DESIGNS. 

Fabric, G. H. Buckland 36,241 

Spoon, fork, or similar article, handle for 

a, G. L.. Crowell, Jr 36,240 
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TRADE MARKS. 

Adhesive compounds, certain named, V. C. 

& C. V. King Co 39,868 

Apparel, certain named wearing, S. Rosen- 
thal & Bros 39,897 

Boots, shoes, and slippers, leather, Parker, 

Holmes & Co 39,867 

Chairs, C. F. Streit Mfg. Co 39,890 

Confectionery, certain named, G. W. Loft. 39,872 

Corsets, A. M. Donshea 39,863 

Cotton piece goods, Smith & Schipper. 

39,861 39,862 

Earthenware, pottery, and ceramic articles, 

Acheson Company 39,882 

Fats and lard, cooking, Sherman Oil & 

Cotton Co 39,894 

Fireproof materials and constructions, cer- 
tain named, Franke-Jenner Fireproof 
Flooring Co 39,889 

Food, certain named animal, Blood Molasses 

Feed Company of America 39,873 

(.Continued on page 199) 




THE SECRET 
OF POWER, 

Would you fathom the secret of man's power 
overman? Would you wield a magic influ- 
ence over others? Would you possess the art 
of fascination, the secret power of charming? 
Would you win in business life, in politics, in 
society? Do you care to be able to read the 
secret natures, abilities and talents of others 
at a glance; to know who will succeed, and 
who will fail ? Are you on the right track in 
life? Are you doing what nature fitted you 
to do ? 



OUR NEW FREE BOOK 

is f ullo f invaluable information that directly 
bears on your success, happiness and health. 
It tells why one person succeeds while 
another fails; it lays bare the mysteries of 
magnetic power; it lifts the veil of human 
secrets; it draws aside the curtain which 
hangs over many future events; it tells 
you how to gain a magic power over 
disease, how to develop a fine phy- 
sique, an attractive personality. You 
will be intensely interested, mystified, 
thrilled and charmed by its mysteri- 
ous contents. Write for a copy to-day. 
Remember it is free. Address. 

COLUMBIA SCIENTIFIC ACADEMY, 
Dept, 19/1 T 1931 Broadway, New York City. 



ELECTRIC LAUNCH MOTOR. — THE 

design in this paper is for a motor of unusual simplicity 
of construction, which can easily be built by an amateur 
at small cost. It is intended for a boat of about 24 feet 
over all and 4 feet 6 inches beam, drawing 18 inches, and 
is capable of propelling such craft at a speed of 7 miles 
per hour. Illustrated with 21 cuts. See Scientific 
American Supplement, No. 1202. Price 10 cents by 
mail, from this office, and from all newsdealers. 



Ten Days FREE TRIAL 

>^5^^fe^aTtowed on every bicycle bought of as 
before purchase is binding. 
We ship C O. I>* on approval to 

anyone without a cent deposit. 

New 1903 Models 

"Bellise," compete $8.7 & 

{"Siberian,*' .%»„*, $12.7B 

y'Neudorf," ro^r^m- sf4«74? 

Jao better bicycles at any price. 
1 Any other moke or model you want at 
tone-third usual price. Choice of any 
latandard tires and best equipment on 
I all our bicycles. Strongest guarantee. 
\ RIDER AGENTS WANTED In every town to buy 
fcsample wheel at special price and take orders for 

our improved '03 modela. There's big money in it. 
Jood 2nd-hand Wheels $3 to $8. 

DO NOT BUY ft bicycle until you have written for our froo 
catalog with large photographic engravings and full description* 

MEAD CYCLE GO* Dept 59-C, Chicago, 




ICE YACHT BUILDING.— COMPLETE 

details for the construction of Ice Yachts, with many 
illustrations, are contained in Supplement Nos 624* 
1154* 11 97 and 1*253. Each number yives plans of 
a different boat. Price 10 cents each. For sale by Munn 
& Co. and by all newsdealers. 



9 20TH CENTURY CUT 

REM OH DIAMONDS 

1 Carat 20th Century Cut 
Re mob Diamond Ring or 
Stud, Solid-Gold An r\r\ 
mountings, each \Du.UU 
or both at $5.00. Sent 
by registered mail upon 
\ receipt of_price. THE 
I FINEST IMITATIONS 
' ON EARTH. Our magnificent cata- 
log fully describing them *~' 
and explaining how to order, mailed 
to any address upon request 

NO AGENTS WANTED. 





FREE 



r£m< 



IOH JEWELRY COMPANY, 

S34 OLIVE STREET. ST. LOUIS, MO. 



YOU DON'T EAT DIRT— WHY DRINK IT? 

A Sanitary Still will give plenty of pi-re, sparkling, 
aerated water at a trifling expense — so simple a child 
can use it — lasts a lifetime. 

The SANITARY STILL 

Prevent* Disease 

because distilled water is the only pu' 
water and is free from all microbe-, lime, 
dirt and germs. Don't endanger your 
health — prevent typhoid fever instead of 
getting a doctor to cure it. Six styles- 
new inexpensive sizes — just oil.. 
Send for 100-page Book. * 
A. II. PEIRCE MFG. CO. 
(Successor to The Cuprigraph Co.) ':■■ 
138 (jRKEN St., Chicago. 





METZGER COLLEGE, Dfpaktmknt of Chemistky and Physics. 
The Wizard Novelty Co., Philadelphia, I'a. Carlisle, Pa., January 17, 1903. 

Dear Sirs .—I have received from you an IRVING'S WIZARD TOP, and consider it by far the most wot 
derful and instructive scientilic toy now on the market. Its performance is almost limitless in variety, and it can- 
not fail to interest all ages and classes. It is constructed on accurate scientific principles, making it not only a toy 
but a valuable aid in demonstrating natural laws. I hope to see it have an extensive sale. 

Very truly yours, Signed, VVM. H. AMES, Professor of Cliemistrv and Physics. 

P. S.— The article in question is a top within a top. A veritable rotary engine, ftlade of steel. 

Nickel plated. Can be handled and placed at anv angle while making 20,000 revolutions per minute. "No 

Springs! No winding! Its average spin is 8 minutes. Send 3*»cr. and we will mail you the top, post' 

1, and a bonatide propo.-itioti wherebv you can get your money back, or the top free. 

" -"" ■ ----•-■- -■ 1845 Cherry St., Philadelphia, Pa. 



naid, and a bonatide proposition wherehv you can g 
WIZARD NOVELTY COMPANY, 



THE BICYCLE: ITS INFLUENCE IN 

Healtb and Disease.— By G. M. Hammond, M.D. A val- 
uable and interesting paper in wbich tbe subject is ex- 
haustively treated from the following standpoints : 1. 
The use of the cycle by persons in health. 2. The use of 
the cycle by persons diseased. Contained in Scientific 
American Supplement, No. 1002. Price 10 cents. 
To be had at this office and from all newsdealers. 




For EitKer. 



Machine No. 78. 
Range 2^-4 in. R. H. 



Hand ^ Power 

This machine is the regular hand machine sup- 
plied with a power base, pinion, countershaft, 
etc., and can be worked as an ordinary power 
machine or taken from its base for use as a 
hand machine. Length of pipe handled 
easih- in small room, illustrated catalogue 
—price list free on application. 

THE CURTIS & CURTIS CO., 

6 Garden St., Bridgeport, Conn. 



METAL POLISHES.— FORMULAS FOR 

Putz Pomades, Pastes, Liquids, Powders and Soaps, for 
polishing metals, are contained in Scientific Ameri- 
can Supplement Nos. 1>JS:{, 1-JSS and 1289. 
Price 10 cents each from this office and all newsdealers 

?8u TS E GR I N D STON E S~? 

If so we can suppiy you. All sizes 
mounted and unmounted, always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. t^~ Ask for catalogue 
The CLEVELAND STONE CO. 
2d Floor. Wilshire. Cleveland, 0. 





I Gallon in 4 Minutes 

of the purest drinking water and 
free from all solid atoms and 
disease germs. Every house- 
hold should have a 

BERKEFELD FILTER 

which prevents the spread of many 
diseases generally originating in impure 
water. 

BERKEFELD FILTER CO., 
4 Cedar Street, New York. 



errys 



Seeds 



are planted by farmer 

and gardener who haB 

stopped experimenting. It 

pays to pay a little more 

for Ferry's and reap a great 

deal more at the harvest. All 

dealers. 1903 Seed Annuel 

postpaid free to all applicants. 

D. M. FERRY &. CQu» 

Detroit, Mich. 



NOW READY. 



Compressed Air 

ITS PRODUCTION, USES AND APPLICATIONS. 



By GARDNER D. HISCOX, M. E. 

AUTHOR OF "MECHANICAL MOVEMENTS." 



LARGE 8V0. 820 PAGES. 

PRICE, bound in Cloth, $5.00. 



547 ILLUSTRATIONS. 

Half Morocco, $6.50. 



A complete treatise on the subject of Compressed Air, comprising its physical and operative 
properties from a vacuum to its liquid form. Its thermodynamics, compression, transmission, expan- 
sion, and its uses for power purposes in mining and engineering work ; pneumatic motots, shop tools, 
air blasts for cleaning and painting. The Sand Blast, air lifts, pumping of water, acids and oils ; 
aeration and purification of water supply ; railway propulsion, pneumatic tube transmission, refrigera- 
tion. The Air Brake, and numerous appliances in which compressed air is a most convenient and 
economical vehicle for work — with air tables of compression, expansion and physical properties. 
A most comprehensive work on the subject of Compressed Air. 

A special illustrated circular of this book 

will be sent to any address on application. 



MUNN St. ~~* 5 

Publishers of the Scientific American, 361 proadway, rfeW York. 
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Engi 



nee ring 

Taught By Mail 




1 i %x -f»-3 



An opportunity to 
gain, at autre, many 
of tbe educational 
advantages of a 
resident technical 
school 

Instruction 
under 

Supervision of 
Members of 
Facul+y of 
Jlrmour 
Institute of 
Technology 



Correspondence Courses in 

Electrical. Mechanical, Locomotive, Stationary, 
Marine, Civil and Sanitary Engineering, Navi- 
gation, Architecture, Mechanical and Perspec- 
tive Drawing, Sheet Metal Wort. Textile 
Manufacturing. Also 40 Short Special Engi- 
neering Courses. 

In addition to their regular instruction papers, 
students in full Engineering Cvtirses are fur- 
nished a Technical Reference Library {in ten 
volumes) as it help in their studies. Catalogue 
sent upon request. 

American School of Correspondence 

at 

Armour Institute of Technology 

Chicago, Illinois. 




\ p^f^sy LOCKE ADDER || 


nmna 


ONLY $5.00 

ADDS SUBTRACTS 
MULTIPLIES DIVIDES 
Ca*Mt Mate Miiutot 

Will Lot a Lihtiaw 
CAMC'YV, 990.999.999 

BOORLirmCI ABEHTBWftHTID 

C. E. LOCKE MFG. CO. 

25 Wflart St. KBN3ETT. IOWA 




E£&»9i8fHi 












A UNIVERSAL 
POCKET MEASURE 

The only practical all around measure 
ver made. Measures curves of all kinds 
as easily as straight work. Simpler than 
a rule for it is a revolving rule. A time, 
brain and money saver. Absolutely ac- 
curate. Measures any distance. Can be 
set at "zero" at will. Any one can use it. 
Hiehest endorsements. Send for free 
detailed description. 

STECKENREITER MFG. CO., 
96 Lake Street, Chicago. 




For polishing, stretching and shaping your shoes you need 
the e:isily adjusted Mint rigid Sir.art Set Shoe Holder and Self 
Adjustable Tree. 

Smart Set Shoe Holder and Tree - - $1.00 

Smart Set Shoe Holder and Pair of Trees - 1.50 

Smart Set Shoe Trees, each - 50 

The Rklf Adjustable Tree fits perfectly amy sb.e shoe. 

Detach from holder and use to kee|> your shoes in shape. 

Free with every Smart Set Shoe Holder and Tree we will 

give yon one tube of Shushixe Polish and one of our new 

"Utility" Polishing Cloths. At shoe, hardware and house 

furnishing stores, or diiect. 

Kliitey-Rurt Co., Room 2 0?., 13fi Liberty Street. N. Y. 
Correspondence with dealers solicited, (iood agents wanted. 




NEMHfWWSftEA 



The Iiide«trii< libit Patent* 

Whittling Top Allowed. 

Any boy or girl who can pull .1 string 
can spin it. An interesting novelty, 
fascinating to all. Young ami old will 
(rv who can spin it the longest and 
dest. Stores, 



K cents 



, 15 i 



ids. 



Kin*ey-Kiirt Co., Room 203, 13H 
Liberty St., N.Y. Correspondence with 
dealers solicited, (iood agents wanted. 



(Jfi'iuieide for external use, lVrdo Itt-UH'dy 

Company :tt),881 

Glass, cut 11 iid eiiKravod, T. (J. Ibiukes 

& Co 3U.883 

Glass, engraved ami cut, T. G. Uawkes 

& Co ;ti>,H84 

Hosiery, Lord & Taylor :!U,KMU 

Lamp mantles, incandescent tf;iw, C It. 

Lindsay, Jr tf«J,88(i 

Lamiis, certain named, f. E. Baldwin ;j!),8STi 

Liquors containing eucalyptus oil or essence, 

Soeieta Agrlcula dcllc Tre Fontane :Ji),8i»:{ 

Medicated foods, J. II. Brown :«>,,S77 

Mineral water, Dcectield Water Company. ■ :l!>,874 
Oils for L-ertain named purposes, Kay & 

Ess Co ;tt), 870 

Paint, cold water, Western Roofing & Sup- 
ply Co 30,871 

Paints, mixed, Nicoll Enamel Paint Com- 
pany of Baltimore City ;i!>,8!>2 

Photographic tilllis, pictures, views, and kin* 

ematographic series of pictures, (i. 

Mollies :i!>,8*Hi 

Pianos, J. II. Becker :S'd,8'.ll 

Preparations for treating the face, liquid, 

I. Cassidy 30,870 

Itofractory materials and articles made 

thereof, Aclieson Company 30,887 

Remedies for certain named diseases, 1'lieno- 

Bromate Chemical Co 30,870 

Remedies for certain named diseases, Dad 

Chemical Co 30,880 

Rupture cure, (Jonyea and Pcrodeau 30,878 

Salve, proprietary vegetable healing, T. Mc- 

Cuire 30,80(1 

Soap, <i. M. Chute 30,8!lT> 

Steel in bars, rods, and wire, east, Marsh 

Brothers Co 30,888 

Tanning extract and ditch, Island Trading 

Syndicate riO,8GO 

Tonic, Bios Laboratory Co 30,875 

Trousers, L. Levine 30,805 

Trousers, coats, and vests, men's, X. Kirsch- 

bauiu 30,804 

LABELS. 

"Brighton's W. O. W.," for a modicine, 

Brighton Medicine Co 0,778 

"Catawba Chief Corn Whiskey," for whiskv, 

.1. C. Somcrs & Co 0,782 

"Clierokee Spring Water,'' for medicinal 

water, \V. A. Morgan 9,779 

"J. Sterling Morton," for cigars, Schmidt 

& Co 9,784 

"Lemonette," for substitute for lemon juice, 

Li.mouette Co 0,780 

"Mocon," for cereal coffee, Central City 

Cereal Coffee Co 9,781 

"Premium," for flour, Norfolk Flour Co... 0,777 

"Protection Pure Rye Whisker," for whis- 
ky, L. Stern & Co 0,783 

"Self-Rising Pan Cake Flour," for pancake 

flour, Igleheart Brothers 0,770 

PRINTS. 

"Hasn't Scratched Yet," for soap, Bon 

Ami Company 623, G24 

A pi'inted copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1803, will lie furnished from 
this office 1 for 10 cents, provided tr.o name and 
number of the patent desired and the date be 
given. Address Munii & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. for terms and further particulars 
address Munn & Co., 361 Broadway, New York. 



'he HARRTNGTONand KINCw PERFORATING CO. 




N? 225 NORTH TJIVIO^J ST CHICAGOi IXiX. TT. S. .A., 



"At the foot of Pikes Peak.' 



COLORADO 
SPRINGS. 



Ijike a child at play, Colorado Springs sits 
basking in the sunshine at the foot of Pikes 
Peak, amid the most enjoyable surroundings. 
No location could be more delightful. This 
region is best reached from the East by the 



NEW YORK CENTRAL LINES 



and their connections, with but one change of 
cars from New York or Boston. 

For particulars inquire of any New York 
Central ticket agent. 



r>f ' 



Muter Resorts," will be sent free nn 
i[? he c;eorjiL* II. Daiiitlst, General 
irk t'enlral & Hudson River Rail- 
., New York. 



AW FIBER 

Manufactory Established 1761. 

LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, INKS, STATIONERS 
RUBBER GOODS, RULERS, ARTISTS' COLORS. 

78 Reade Street, New York, N. Y. 

GRAND PRIZE, Highest Award, PARIS. 1900. 



$3 PROTECTS YOUR VALUABLES 

Forthe Home, Doctors, Lawyers, Professional People 
and Small Business Uses. 
Cheaper than a safe and bet- 

r *MEILINK'S FIRE and 
WATER-PRCCF VAULT 

is the only protection from 
Fire. Water, Sneak 
Thieves, &. Dishonest Ser- 
vants, for Jewelry, Deeds. 
Insurance Papers, and Valu- 
ables. Keep your affairs pri- 
vate. As an Advertise- 
ment we will ship No. 1, like 
illustration, for only $8.00. 

Freight allowance to 
all points. Large enough for 
all legal papers; weight 75 lbs. 

All Styles and Sizes. 
T'rur money right back if not 
the best value you ever saw. 

SENT FREE- Book showing all si/.es and styles at prices that will 
rpriseyu. THE MEI1)1NK MFG. CO., 

Specialty Mfrs., 1080 Jackson St., TOLEDO, O. 





PRINT MY OWN CARDS 

Circulars, newspaper. Press, $5. 
Larger size, $118.00. Money saver. 
Big profits printing for others. 
Type setting easy, rules sent. Write 
for catalog, presses, type, paper, etc., to 
factory, The Press Co., Meriden, Conn. 



50 YEARS' 
EXPERIENCE 




Trade Marks 

Designs 
opyrights Ac. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Parents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 

Scientific American. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year: four month v $1. Sold by all newsdealerB. 

MN& Co. 36,B — •« New York 

Branch Office, 625 F St , Washington, D. G. 



NEW BOOKS, ETC. 

The Seacoast. By W. H. Wheeler, M. 
Inst., C.E. New York, London and 
Bombay: Longmans, Green & Co. 
1902. 8vo. Pp. xii., 352. 
The author having directed his attention 
for several years to the subject of coast de- 
struction, littoral drift, and the various means 
pursued in protecting the coast, has had op- 
portunities of becoming acquainted with the 
various means that have been pursued to pre- 
vent the destruction of beaches and to pro- 
tect sea walls and other defenses. The pur- 
pose of the book is not to advocate any spe- 
cial system of coast protection, but to offer 
such information as to the varying geological 
and tidal conditions attaching to the sea- 
coast, and the result of protective works car- 
ried out under different degrees of exposure, 
as may be of service to those having charge 
of protective works or interested in the de- 
struction and preservation of land bordering 
on the sea. 

Pan telegraphy. A Universal Language 
and a Universal Code Suitable for 
all Branches of Industrial Commerce. 
A System Profitable to Telegraph 
Corporations and Economical to 
Their Patrons. By A. C. Baronio, 
Sec. Pape. New -York and London: 
Pantelegraphy Publishing Company. 
Brown & McElrath, Agents, 168 
Reade Street, New York. 1902. 
Quarto. Pp. 273. 
There is an undeniable necessity for a special 
method applicable equally to all languages, 
whose purpose shall he to convey concise ideas 
rather than a superfluity of words, and capable 
of expressing everything with the greatest pos- 
sible ease and rapidity. Mr. ISaronlo has been 
wise enough to build up his system in such 
a manner that it cannot be much affected by 
any change in the mode of transmission. The 
hook comes to us as the fulfillment of a prom- 
ise made in 1880. It comes late, hut is none 
the less welcome. 

The general system of Pantelegraphy covers 
two branches, namely, a code that may he 
automatically transmitted by telegraph or tele- 
phone, and a set of instruments adapted to 
the application of the same. This hook treats 
of only the first branch. 

"Sec. Pape" as presented here is a specimen 
of a commercial code especially suitable for 
all branches of trade and industry. The sys- 
tem is compact and absolutely secret so far 
as we can see. 

Om Krigss kibes Kampyaerdt. Af Pre- 
mier-ljtnant M. Bojesen. Tidsskrift 
for Svaesen. 73 Aargang Februar- 
harts. Udgivet af Slieutenant-Sels- 
kabet. Redakter : Kaptajn J. H. 
Schultz. Copenhagen. 1902; 



avtmtic 

COPYING 

BOOK 



Is tbe handiest, simplest, fastest 
and cheapest copying device ever 
Invented. 

IT COPIES WHILE YOU WRITE. 

Any ink, pen or paper. 

Write tor free samples of work 
and testimonials. 

PERSHING A CO., 
132 MichlganSt., South Bend, Ind. 




'S LICENSE 



AGOOD INVESTMENT 

For $1 .75 we will send by expresn (not prepaid), 

comrleieN. D. Outfit with fiilluiBtruc- 

i for learning TELEGRAPH 

OPERATING. 

A fascinating study 
that will enable you 
to earn good wages, 
tend 25 cents for act- 
versa] dating staup, 
by mail, postpaid. 
Send for our catalog. 
Established 18$. 
J. H. Bunnell & Co., Inc. 20 Park Place New York 




ARMATURE WINDING, RIGHT AND 

Left Handed.— An important paper for all amateurs. 17 
illustrations. Scientific American Supplement, 
No. 1 1 39 . price 10 cents. For sale by Munn & Co. and 
all newsdealers. Send for catalogue. 



F. N. Roehrich & Go. 

102 FULTON STREET, 
NEW YORK. 

Telephone No. 2440. A John. 



Machinery 
Designing, 
Mechanical 
Drawing. 



RUM nPRQ °f Special Machinery. Models, 
DUILULPO Experimental work. Inventions devel- 
oped. The Fenn-Sadler Mach. Co., Hartford, Conn 



Experimental & Model Work 

Cir. & advice free. Wm. (iardam & Son.45-51 Rose St.,N.Y. 



NOVELTIES & PATENTED ARTICLES 

Manufactured by Contract. Punching Dies, Special Ma- 
chinery. R. Konigslow& Bro„ 181 Seneca St. Cleveland.O. 



Dies, Tools and Special Machines* Models 
and Experimental Work. General Machine Work. 
Ph. J. Bender & Sons, Inc., 87 Frankfort St.,Newrork 



V0LNEY W. MASON & CO., 

Friction Pulleys, Clutchesft Elevators 

PROVIDENCE, R. I. 



FREE 



"SELF CULTURE, Tbe Golden 
Key to All Success in Life,'' free if 
ordered at once. Address 
BOX 8. A. 29, Kenwood, Cal. 



MODELS rCHicAGO model works 

rTJv fSMSZJhoT, m '79E.MAOIS0MSTCI 



ESTABU.1HFD /Rli 



MODEL AND EXPERIMENTAL WORK. 

Electrical and Mechanical Instruments. Small Mach'y. 
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York. 



' Mechanics. Engineers, Firemen, Electricians, Etc. 
:ions asked by Ex- 

SENT FREE. 



40-page pamphlet containing questions asked by Ex- 
amining Board of Engineers - - - — 
Also send for HO- page catalogue 
tree of charge. 

CEO. A. ZELLER, Publisher 

Room 6oo 18 S. Fourth St., St. Louis, Mo. 



t/veryMechanicJ 
Should Owrv It. 

Montgomery & Co.'s Tool Catalogue 

which is thoroughly up-to-date. 7C4 
pages and discount sheet. 
Sent by mail tor 25 cents. 

MONTGOMERY A CO., 
105 Fulton M„ New York City. 



'■■TOOL 
CffAlOOUt 



i CATALOGUE N=ZI 



NEW PROCESS OF EVAPORATION. 

I have invented anewprocessof evaporation whereby 
nearly all materials can be quickly, perfectly and eco- 
nomically reduced to dryness, many of which products, 
by the usual processes heretofore used, it has been im- 
possible to evaporate, or the cost was prohibitive. 

I solicitcorrespondence. Address, stating particulars, 
EVAPORATION, Box 773, New York. 



EXPERIMENTALWORK.DIES and STAMPING. PROMPT 

GLPSJ MACH.S, STAMPING CO. 970 HAMILTON ST. CLEVELAND. 0. 



"THIS BEATS NEW JERSEY." 

Charters procured under South Dakota laws for a few 
dollars. Write for Corporation laws, blanks, by-laws 
and forms to Philip Lawrence, late Ass'i Sec. of State, 
Huron. S. Dak. or Room K, 20th floor, 220 B'way, N. Y. 



'"SCHWERDTLE STAMP CO. 

t Steel stamps, letters * figures. 

BRIDGEPORT CONN. 



MADE $ 1 05 THE FIRST MONTH 

. ites FRED. BLODGETT, of N. Y. J. L. 

I BAUK1GK, of La., writes: "Am making 
' $3.00 to 18.00 every day I work." MRS. L. 
M. ANDERSON, of Iowa, writes: "I 
made $3.80 to $6.50 a day-'' Hundreds 
^ doing likewise. So can you. 
j $5.00 to $10.00 daily made pla- 
I ting jewelry, tableware, bicy- 
* cles, metal goods with gold, sil- 
i ver, nickel, etc. Enormous de» 
sraand. We teach you FQPP 
a Write-off fir free. T II bb| 

«. GRAY & CO., Pitting NorKBi A JLiami ifldg., Cincinnati, U 





EYAWS' 

Vacuum Cap 

Will Make- llulr Crow. 

This .ipnli.inrt; will massage the scalp, anil 
l-nn-e n lltalthfnl emulation. It. will stop 
hair Fi nin falling "ut ami restore a normal 
lli'-owth where live follicles exist. Itimiaeil 

about ten minutes each niaht before retir- 
ing. Price it:Sf,.ni>, which will be refunded 
in full if it. <loes not give satisfaction with- 
in thirty davs. For full particnlarsaddress 

EVANS VACUUM CAP CO., 
Fullerton Rids:. St. LouU, Mo. 



ICE 



MACHINES, Corliss Engines, Brewers' 
and Bottlers' Machinery. THB VIIjTBR 
MFG. CO., 899 Clinton Street, Milwaukee Wis. 



I 



INVENTIONS DEVELOPED. 

WALTER K. FREEMAN, M.E. 

Special machinery, electrical and chemical ap- 
paratus made on short notice. Good accommo- 
dations for inventors. 403 E. 23d St., New York. 



I 



FLY PAPERS. 



FORMULAS FOR 



Sticky Fly Papers are contained in Scientific Ameri- 
can supplement Nos. 105? and 1,'i'<M. Each issue 
contains several recipes. Price 10 cents each, from 
this office, and from nil newsdealers. 



Match Factory Machinery 

BIG MONEY IN MATCHES. 

We manufacture everything pertaining to the business. 

The Very Latest Process 

formulas furnished. We will furnish a manager or teach 
any purchaser the business. Corresnondence solicited. 

F. W. MURPHY & BRO., 
1118 Ash I mid Block, Chicago, 111., U. S. A. 



A SOUTHERN LOCATION 

For Manufacturing* Mining, Lumbering or Farming on 

SOUTHERN RAILWAY 

In Alabama, Georgia. Kentucky, Mississippi, North 
Carolina South Carolina, Tennessee and Virginia. 
Write for information and a ropv of the Southern 
Field, a 16-page magazine, giving information about the 
South. 

M. V. RICHARDS, 

Land and Industrial Agent. 

Washington, D. C 



DRYING MACHINES. 



S. B. WORRELL, 
Hannibal, Mo. 



MflflFK ,* EXPERIMENTAL WORK. 
IVIUULLO Inventions developed. Special Machinery. 
E. V. BAILLARO. Fox Bldg.. Franklin Square, New York. 

I /Magical Apparatus. 

...I Grand Book Catalogue. Over 700 engravings, 
25c. Parlor Tricks Catalogue, free. 
MARTINKA & CO., Mfrs., 4!)3 Sixth Ave., New York. 




I will Ship to any Station in the United S tBtes f or -^ 

THE CELEBRATED 

WILLARD STEEL RANGE 

U - S?M j i 8 '!?°5 hd8: l 5 -Pa"on reservoir: large warming closet; oven 21 ins. deep, 17 ins. 
W ri.o • i \™ b ' p ^ ; „ top cool S' n E surface. 30*:* ins.; lined throughout with ABbestos : Duplex 
L...IC burns wood or coal. Guaranteed in every repect ; weighs 400 lbs. Write tor free 




descriptive circular and testimonials, 
WM. G. WILLARD, Dept. 112, 



AGENTS WANTED. 

619-21 N. 4th Street, St. Louis, Mo. 
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DAMAGE 

TO 

PROPERTY" 

AND 

loss-of-ufe 

AMD 

INJURY 
TO-PERSONS 
CA1ISEDBV 



SimwMimKPLosioiis 

d-AAUSN-FSESUIDIT V'B'RoiKKlwVicEPRBSlorarr 
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Comfort 

There's no reason why the 
occupants of an automobile 
should be jolted and jarred 
and cramped in uncom- 
fortable positions simply 
because traveling at high speed — and they are not if they ride in the 

Winton 



Our agents can show you why 
able — or write for catalogue. 



ton is so thoroughly comfort- 

THE WINTON MOTOR CARRIAGE CO., Cleveland, 0. 




CHARTER ENGINE 

TTflPTl Any Place 

\H II by Any One 
UUJjU for Any Purpose 
Slationaries. Portables. Sawing Outfits, 
Hoisters. Engines and Pumps. 
Fufci.— Gasoline, Gas, Distillate. 
Send Jar Illustrated Catalogue and Testi- 
monials, and State Your Power Needs. 

CHARTER GAS ENGINE CO.. Box 148. STERLING. ILL 




HOFFMAN 
MOTOR CAR 

$800 $950 




Equal to any ¥2,500 automobile made. 8 b. p. gaso- 
line engine, clash gear, the simplest, most easily 
controlled and most reliable machine on the market. 
A eombination single sent or double seat for two or 
four persons. Can be changed in 15 seconds. 

"IT NEVER BALKS" 
but is thoroughly practical and fills all requirements. 

Send for Catalogue. 

The HOFFMAN AUTOMOBILE *fe MFC CO* 

1504 Lake St., Cleveland, Ohio 




Jump Spark Coils 



For Gasoline Engine Work. 



Send to tbe 

Dow Portable Electric Co., 
tor catalogue of spark colls, plugs, 
carburettors and am-raeters. The 
best that are manufactured. 
General office, bkaintuee, mass. 
Members of the National Association 
of Automobile Manufacturers. 



All vavietiesat lowest prices. Best Railroad 
Track and Wagon or Stock Scales made. 
Also lOOiJ useful articles, including Sates, 
Sewing vlachines, Bicyclep, lools. etc. Save 
Money. Lists Free. Chicago Scale Co., Chicago, 111 



StudebaKer 3clf,c 



ctric 

iomobiles 
Jfo Expert Chauffeur Jfeeded. 

Can be Run Any Day in the Year by Any Member of the Family. 

Wide Touring Radius. A Successful Hill Climber. 
Smooth Operation. Reliable Brake Control. 

Great Strength of Construction. 




Descriptive Catalogue on Application. 

Can be seen at the following repositories, wht-re we also show a full 
line of the celebrated vehicles and harness. 

STUDEBAHER BROS. MFG. CO. 

SrunKBAKKK Bros. Co., of New YorU, Broadway ami Seventh 
Av., corner 4«th St., New York City. Stuoebakkk Bros. Mfg. 
Co., 37S to ;i^S Wabash Av Chie'aeo, III. Stuokbaker Bros. 
Mfo. Co., corner 15th & Blake Sts.. Denver, Col. Stldkbaker 
Bros. Co., of Utah, 157 to 159 State St., Salt Lake City, Utah. 
Stuiiebakkr Bros. Mfg. Co., 317 to 319 Elm St., Dallas, Texas. 

Branch Houses and Selling Agents. 
John Wanamaker, New York City. .lohn Wanamaker, Philadel- 

phia, Pa. II. O. Martin & Co., Providence, R. I. The Paterson 
Automobile Exchange, Paterson, N. J. W. H, Weber, Detroit, 
Mich. Tole -o Motor Carriage Co.. Toledo, Ohio. C. H. Morri- 
son, Topeka, Kansas. Rochester Automobile Co., ISO South Av., 
Rochester. N. Y. Cleveland Automobile & Supply Co., 146 Pros- 
pect St., Cleveland, Ohio. Seeds & Evans, 67 E. Gay St., Colum- 
bus, Ohio. Cincinnati Automobile Co., 807 Race St., Cincinnati, 
Ohio. The Halsey Automobile Co., 45259 Olive St., St. Louis, Mo. 
Factory A General OHI.ih, SOUTH BEND, 1M). 
First-Class Agents desired in territory not already covered. 



Orient T or 



cycle 




3 H. P. Speed over 40 Miles per hour. Price $250. 

The Most Powerful Motor Bicycle in the World. 

Write for Catalogue. 

WALTHAM MFG. CO.. Waltham, Mass. 



CRUDE ASBESTOS 

DIRECT FROM MINES 

R.H.MARTIN, 

OFFICE, ST. PAUL BUILDING 

220B'way, New York. 



PREPARED 
ASBESTOS FIBRE 

for Manufacturers use 



Fisk Detachable... 



TKe New Tire 
That's Right 

Write for Description 

FISK RUBBER CO., - Chicopee Palls, Hass. 



Automobile Engine b^L, 

After careful testing we offer to the 
public, with confidence, the 
»., B. &. M. Compound Engine 
Dimensions of Cylinder are 1% and 5 
in. x 4 in. stroke. Heieht of Kngine 
21 in. Base8xl2in. Weight, Engine, 
95 lbs. 3 crank shaft bearings. All 
working bearings of bronze. Piston 
rods ot machinery steel. Air and 
boiler pumps connected from cross 
head. Plain side valves. We also 
build running gears and make parts. 
SHAEFFER, RUNCE & CO., 



Si. 



to Shaeffer, 



Runce & Marv 




The Raymond Brake 

For Jtuto mo bites. 
A band brake made in different styles. Adaptable to 
any construction. 
A H RAYMOND, 332 Fairfield Ave., Bridgeport, Conn. 



&Ae Best Thing on Wheels 

ALL ROADS ARE ALIKE TO 

5Ae OLDSMOBILE 

R.UNS EVERYWHERE 
Nothing to Watch but the Road Ahead. 

Our new red catalog illustrates and describes it in detail. 
THE PRICE IS RIGHT 

OLDS MOTOR WORKS, DETROIT, MICH. 




WATERLESS KNOX 




1903 Model now ready, with many new and desirable features. 
Wood Wheels, SS^-in Double Tube Tires, Longer Wheel Base, 
More Powerful Air-Cooled Engine, Wider and More Comfortable 
Folding Front Seat easily carrying two adults. Price % 1,200. 

RECORD FOR 1902 

Won two of the four cups in the New York- Boston Reliability 
Contest Perfect records in all the other contests. Three hun- 
dred satisfied customers in all parts of the country, testifying 
to the great success ot our air-cooled motor and the many other 
features used exclusively on this car. 

Send for Catalog and Testimonials. 

Will Exhibit at the New York and Chicago Shows. 

KNOX AUTOMOBILE: CO., Springfield, Mass. 

New York Office, 152 West H8th St. 

Western Agency, National Automobile & Manufacturers Co., 

2(i Fremont St., San Francisco, Cal. 



NEW ENGLAND 



WATCHES 



15he 



PADISHAH 



The best low priced watch in tbe world. 

Sold in every country on the globe for 

the one price or its equivalent 

$2.00 EACH 

Plain or fancy colored Sporting Dials. 

We make all styles and sizes of watches 

for men and women 

Catalogues sent on request. 

NEW ENGLAND WATCH CO., 

Factories : Walter bury, "Conn. 

New York, 37 A 39 Maiden Lane. 
Offices: Chicago. 131 to 137 Wabash Avenue. 
San Francisco, Spreckels Building. 




The Improved Method of 

FINISHING FLOORS 

old or new, for ruga or other- 
wise, with Grii-hin's Wood 
Crack and Crevice Filler 
anil Finishing Si-eci ai.ties, is 
very simple and econot meal, 
not requiring skilled labor 
though the highest degree of 
perfection is attained. We 
give full Instructions for treat 
ing all surfaces. Write to-day 
for our descriptive matter to 

OIEIPPIN MFG. CO., 

I>ept. «, 
Newark, New York. 



uMETDILL u £3™» E <? 

iilJn/F 185 ;i«yit. ch B.is.iY a ca 



'JPftUHAVtAHOTs^lT 



COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 
SAMPLESand INFORMATION on application. 



NICKEL 

AND 

Electro-Plating 

Apparatus and Material. 

THE 

Hanson & Van Winkle 

Co., 
Neirnrk. N. J. 

136 Liberty S t., N . ?. 

30 & 32 S. Canal St. 

Cnicapo. 




We Took the Lead and Keep It 

in the production of the best constructed and best fin- 
ished automobiles on the market. To-day the 
CONRAD MOTOR VEHICLES 

are the criterion with the best critics. Beautiful in de- 
sign and construction, absolutely durable and reliable. 




Both steam and gasoline vehicles. Handsome illus- 
trated catalogue sent free of charge to those interested. 



CONRAD MOTOR CARRIAGE CO., 



Buffalo, N. Y. 




MAGNETIC Metal Separator 

Separates iron turnings, filings, etc., 
from brass and other metals. Iron 
adheres to magnets in cylinders, 
separating it from other particles. 
Brass stock so cleaned can be used 
for best work. 3 sizes, 1,500 to 4,000 
daily capacity. Used in leading fac- 
tories. Manufactured by 
Ezra Sawyer, Worcester, Mass. 

Apple Economical Gas Engine Igniters 

Are positively the best 
built for Stationary, 
Automobile and Marine 
(ias Kngirif.s, titlier touch, 
or jump spark system. 
We are the leaders in the 
manufacture of l^nitin^ 
[> y 11 a m os, Magnetos, 
<;••', rniiiri, i -.|].. TL..- , 
rtc. Write for printed 

matter. The Dayton 

Elcetrieul Mttuftr. 

Company, No. 80 South St. Clair St., 1 




ROTARY ENGINES.— ARTICLES ON 
this type of enerine, giving many details and lllustra 
tions, are contained in Supple hknt Nos. 1158* 
1186, 1193 and 1309. Price 10 cents each. For 
sale by Munn & Co. and all newsdealers. 



A LITERARY 
LANDMARK 

The5miHi premier Typewriter is used 
exclusively for catalo£imj& indexing 
purposes in the Great (arne^ie 
at pittsburfDa. 




Acetylene Burners 



C HI CA GO-ILL USA- 



Wonder and Second 
Wonder 

. . . . Give Highest Possible Candle Power. 
STATE LINK MFO. CO. 
8 Jay St., Chattanooga, 57 Washington St., 

NEW YOKE TENX.. U.S. A. CHICAGO 



ALL WHO ARE INTERESTED 

IN THINGS ELECTRICAL 

t^g can obtain our illustrated catalogue 

* by sending 2-cent stamp for postage. 

Ql LIBERTY ELECTRICAL SLPl'LY CO., 136 Liberty St., NewYork 
GAS ENGINE DETAILS.— A VALUA- 

ble and fully illustrated article on this subject is con- 
tained in Supplement No. l 292. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 



Built on standard principles 

with superior advantages. 
I A revelation in every fea- 
ture, including 




Price. $40.00 

SUN 

TYPEWRITER 

COMPJHfY, 

239 B'way, New York. 



IFSSOP'S STEEL TH B E E V S E T HY 

U>- FOR TOOLS, SHWS ETC 

W»? JESSOP A SONS C° 91 JOHN ST. NEW YORK 
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